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CHAPTER 1 


Introduction to Teaching 
Advanced Math Survival Skills 


Questions to be answered: 


ds 


2; 


What is Survival Math? 


Why are there two books on Teaching Math? 


. Why is there a need for these books? 

. Who will this book help? 

. What sets this book apart from other math books? 
. Who may teach the lessons in this book? 

. In what settings? 


. What areas of math are covered? 


What Is Survival Math? 


eaching Math to People with Down Syndrome and Other Hands-On Learners, 
Book 1 introduced families and educators to the concept of Survival Math. Because 
hands-on learners, including those with Down syndrome, have only limited time to 
learn the many number skills that are necessary for a more independent life, the book 
concentrated on only those skills that were essential and focused on their application 
in daily life—thus the term Survival Math. 
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Why Are There Two Books on Teaching Math? 


Є with a focus оп math survival skills, it takes two books to teach the most essen- 
tial concepts of math. Just think about how many textbooks are used in teaching 
math in general classrooms in both elementary and secondary schools—one book for 
every grade level, plus additional texts for geometry, algebra, and higher level math. 
In addition, now that more students with intellectual disabilities are being included in 
regular math classes at school, some of them need to learn certain skills and concepts 
to survive in the general education classroom. 

The first book, Teaching Math to People with Down Syndrome and Other Hands- 
On Learners, Book One, was published in 2004 and covers number concepts, addition, 
subtraction, early money skills, time, measurement, and simple geometry. This second 
book covers multiplication and division, fractions, more advanced money skills, bank- 
ing and shopping skills, and more information on measurement and time. 

If you are not sure which book is appropriate for your student(s), both books 
include informal assessments to help you determine what skills a student has already 
mastered, or you may just skim over the table of contents or the first page of every 
chapter to get an idea of where to start. 


Why Is There a Need for These Books? 


[A s explained in Book 1 of Teaching Math, most students with Down syndrome, au- 
tism, or other cognitive disabilities do not learn or retain the math skills in school 
that they need to survive in the real world as adults. I have seen this firsthand with my 
young adult son, Scott, and also with other teenagers and adults. Although the current 
trend in education is to assure that all students get access to the general curriculum 
even if they have disabilities, this does not assure that they learn the functional math 
skills they will need to live and work independently as adults. Often students graduate 
from school not knowing how to: 

€ Usecurrency or coins in purchasing items; 
Use measuring cups in cooking; 
Write a check; 
Keep a record of what they are spending; 
Follow a simple budget; 
Add and subtract in simple daily living activities; 
Divide things equally. 


Since 2000 I have been working with Scott and other young adults both in small 
groups and in a Young Adult Math class. In addition, I do professional development 
and college training with teachers of students with all ages. The teachers and I have 
been working on ways to help hands-on, concrete learners really understand useful 
math. One of the major ways that we have been able to convey useful knowledge to 
students who are having difficulties with math is by using concrete, hands-on materials 
(Heddens,1990). If the students can handle the materials and experience the actions, 
they are much more able to understand and use their math skills. 
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Parents, classroom teachers, and students have given me many ideas and have 
told me when I made mistakes. The “survival skills” approach in the Teaching Math 
books emphasizes: 


• Hands-on-activities where the 
students touch and manipulate 
physical materials; 

e A focus on the essential concepts, 
rather than just drill work with 
numbers; 

• Games and other activities that 
enable the students to enjoy the 
additional practice that they need 
to make sure the concepts make it 
into long-term memory storage; 

e Examples, hints, and teach- 
ing strategies that have already 
proved useful for other students; 

• Motivation for the students by 
beginning lessons with success 
steps—activities that they can 
easily accomplish. 


Who Will This Book Help? 


К the first book, this volume of Teaching Math is directed at students who learn 
through hands-on procedures, primarily students with Down syndrome, but also 
other groups of students who could benefit from these hands-on activities. 

Much of the teaching of math concepts in school is done at the abstract level. 
Some individuals have difficulties with using abstract math skills in a meaningful way. 
The book’s focus on the functional uses of math in daily living can be of use to various 
individuals, including: 

• Students who are concrete thinkers 
• Students with Down syndrome 
• Some students with autism spectrum disorders 
(Although some students on the autism continuum may be able 
to memorize the math facts and perform calculations, they may 
have difficulty knowing how and when to use these skills.) 
• Young adults with cognitive disabilities who are handicapped in 
their independent living by lack of math and budget skills 
• Any elementary or secondary school students who have substan- 
tial difficulties with math computation and concepts 
• Young children, who need deliberate, concrete instruction in 
early math concepts 
(When I conduct professional development workshops, teachers have 
told me that young children with and without cognitive delays find 
the concrete experiences and game format of this book a pleasant 


4 Teaching Матн то Рєоріє WITH Down Ѕумовомє AND Отнєа Намоѕ-Ом Learners, Book 2 


way to learn. They are also progressing as concrete thinkers 
who can see concepts more easily when taught at their level.) 


In writing this volume of Teaching Math, I became aware 
that the more advanced math skills taught in a functional, 
hands-on way were less geared to specific characteristics of 
students with Down syndrome than those in the first book. 
Just as the other books dealing with individuals with Down 
syndrome become more general when dealing with transition 
and adolescent issues, the strategies for learning for older 
students with Down syndrome are more general and apply to 
almost any student who learns in a hands-on method. 


What Sets These Books Apart from Other 
Math Books? 


• The early and frequent use of the calculator 

• The emphasis on relevant, functional skills—for example, em- 
phasis on quarters because of their frequent use in vending ma- 
chines, and much less emphasis on pennies (Who really wants or 
needs pennies?) 

• Emphasis on problem solving in real situations and not get- 
ting tied up in the language of word problems (In our own lives, 
how often do we have to solve a math problem from a written 
description in a book?) 

• Activities designed to be successful with children who have dif- 

ficulties learning abstract concepts 

Frequent use of games and hands-on activities 

An informal assessment that can be given as a series of games 

Activities appropriate for both young and older learners 

Use of inexpensive, common materials for the hands-on activities 

Simple, clear instructions 

Suggestions for ways these math concepts can be woven into 

everyday living (generalization) 

• In Book 2, most of the skills are taught in real-life situations (for 
instance, fractions are taught by using measuring cups in baking) 
e Also in Book 2, a structured form is used to help the students 
be able to use their computational skills in real-life situations 
and story problems 
In Teaching Math, Advanced Survival Skills, concepts will be taught in two dif- 
ferent ways: 
1. by manipulating materials and helping the student to explore 
and understand a step-by-step process; and 
2. by immersing the student in a real-life situation where he will 
actually see why this concept is needed. 
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Some students do well if we prepare them with hands-on materials where their 
focus is on that situation with little else getting their attention. After the student is 
secure with this one-on-one or small group procedure, we introduce him into a real- 
life situation with all its distractions and demands. Our preteaching 
of the concept will have made him feel more competent to deal with 
the real life situation. 

Some students, however, can’t see much use for learning the 
concept in a one-on-one or small group teaching situation, especially 
if they are older than elementary school age. Immersing them in a real 
situation might help them see that they need to learn more about the 
concept to be able to handle things they want to do in their real life. 
After participating in a real situation has motivated them, they may be 
more open to learning the skill or concept in a teaching situation. 

Our ultimate goal, of course, is for students to understand what 
to do in various real-life settings. This specific type of generalization 
needs to be a major focus at this stage of teaching Survival Math. 
Whether you start with the teaching procedure or with the real-life 
situation will depend on what is most effective with your student or 
group of students. This book lists the teaching procedure first and 
then the real-life procedure, but you may arrange the procedures to 
fit your student(s). Games will also be used for a fun practice of the concepts. Other 
suggestions for generalization in daily activities will also be given. Parents will prob- 
ably be able to put most activities into practice within their home activities. 


Who May Teach the Lessons in These Books? 


s ny interested person can teach the lessons. Parents, educators, volunteers, siblings, 
or peers can do the activities with the student. The instructions should be clear 
enough for anyone to understand. However, I have discovered that ^who" should teach 
these lessons may be different at different times in the student's life and according to 
very individual circumstances. 

For example, some parents very much enjoyed doing the prenumber and early 
number lessons of Book 1 with their children as learning experiences and as games. 
However, when their children went to school, they preferred their children to learn at 
school and only used the lessons in the book when they felt their children were fall- 
ing behind the rest of the class in learning math. Other parents have used the book 
for home schooling along with other workbooks, if necessary, for additional practice. 
Some parents have introduced the book to their children's teachers and both home 
and school worked together on hands-on activities, with parents doing follow through 
at home in daily activities. 

Other teachers have done the hands-on lessons with their whole class and used 
the games for practice—and even as recreational activities when weather made out- 
side recess impossible. Some teachers have used the book as a reference when some of 
the children were not getting a concept, and they thought that a hands-on experience 
might help. A few teachers have just handed the book to their classroom aide and told 
herto do the hands-on math activities with students who learn best with these kinds of 
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activities. (Of course, I assume that the teacher supervises that teaching.) So it seems 
that the “who” that teaches the hands-on math varies with each individual situation. 


In What Settings? 


he survival math skills in this book are best taught with a group of two or three 

children. If the teaching is one-to-one, the instructor will have to play some of the 
games so the student has a competitor. Siblings or peer tutors may also participate. 
The activities in the book can definitely be taught to a larger group, but the instruc- 
tor will not be as able to tell what the students’ thought processes are. With a larger 
group, you should take time to informally evaluate each individual student’s grasp of 
the concepts on a regular basis. 

These books can be valuable for a student who receives math instruction in the gen- 
eral classroom. In other content areas such as science, the general classroom teacher can 
modify the goals of the instruction so that the student with special needs can participate 
and learn. In math, however, students with disabilities often need to master some of the 
earlier-taught concepts before they can understand the math activities of the general 
classroom. The activities in this book can be prepared and taught by a classroom aide, a 
volunteer, or an older peer tutor. The teacher just has to evaluate the student’s progress 
and indicate the activities that should be done next. Some of the activities can be set 
up as a learning center for the entire classroom. Thus, this book can be a resource for 
appropriate learning for the child with special needs in the general classroom. 

In a special education classroom, the groups are frequently smaller, and the les- 
sons in this book can be adapted to the individual child's need. Care should be taken 
not to slow the pace of learning down due to expectations that are too low or because 
typical students are not present as models. More advanced students from older classes 
may be used to assist. The emphasis on relevant functional skills in both books is cer- 
tainly helpful for students who are aiming for supported or independent living in the 
community after schooling. 

Family one-to-one instruction can also be very effective. Students may be able to 
learn from the teacher and children in the regular classroom, but parents (or sometimes 
a tutor) can make sure that the major concepts are really understood. Teaching your 
child at home when he is young may enable him to participate more in the general 
classroom math instruction. Above all, families can make this instruction fun for the 
child and for themselves. Too often, both student and parent dread math homework. 
A special benefit can come from your family's knowledge of what motivates your child 
and of how to weave number activities into daily living. 


Why Is the Subtitle of This Book Advanced 
Survival Skills? 


ince I originally started working with four young adults who had been out of school 
for several years, I wanted to teach only those math skills that were necessary for 
their survival in the community. They had never mastered all the math facts, but they 
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could use the calculator to substitute for this rote memory task. As I worked with them 
once or twice a week for over three years, I learned that they could be taught math 
concepts and skills. Why hadn’t they learned them while they were in school? Or why 
had they forgotten them so soon? 

Then my goal became to pass on some of the strategies for teaching math that 
had worked with these young adults to teachers of students of all ages. I wanted to 
make sure that future generations were taught in such a way that they could really 
understand math. I wanted to make sure that students with cognitive disabilities 
were taught the essentials of computation (using the calculator) while they were in 
school, as well as how to apply these skills to their daily living, especially in handling 
of money. Those are what I think of as “survival math” skills. 

As I taught and investigated more, I realized that there were really two levels of 
survival math: 

The first level, covered in Book 1 (Basic Survival Skills), encompasses skills that 
individuals need in order to handle the most common math-related tasks in daily life 
with the assistance of helping adults. Students at this level will: 

• Have an understanding of what numbers and numerals аге 
about. 

• Be able to add and subtract. 

Be able to use these computation skills when they are needed. 

• Experience some of the practical uses for math such as in mea- 
surement and in telling time. 

• Understand the fundamental number concepts that structure 
our lives. 

The student who has mastered these concepts can “survive” as an adult if he has 
someone to assist in setting up a structure for money handling. He will need family or 
providers to set up a budgeting system for him and guide him through a routine until 
he is secure. Family or other adults may need to do some oversight on his banking and 
his shopping experiences. 

The second level, covered in this volume, Advanced Survival Math, progresses 
to using multiplication and simple division with the calculator for common situa- 
tions and problems. More emphasis is given to teaching the student how to set up 
the problems that actually occur in his life. Many of the skills are taught in functional 
settings such as planning and buying several items independently and opening a 
checking account. Heavy emphasis is placed on money skills, along with the principles 
of budgeting, banking, and shopping. The student at this stage will be reasonably 
proficient at using the calculator but will need guidance and practice in applying his 
skills. Measurement, time, and fractions are explored in more depth. The student 
achieving Level 2 will be able use his math in routine situations in daily life at home, 
on the job, and in the community. 

Have fun with this book! It is definitely not a workbook. Hopefully, you and your 
students will enjoy your learning together. 


CHAPTER 2 


Characteristics of Hands-On 
Learners 


Questions to be answered: 


1. What are the characteristics of most hands-on learners? 
2. Why are some students concrete learners? 


3. What are the learning characteristics of students with Down syndrome? 
• Short-term memory problems 
• Fine motor difficulties 
• Receptive language delays 
* Cognitive disabilities 


4. What are the learning characteristics of students with autism? 
€ Generalization difficulties 
• Receptive language understanding 
• Difficulties with imitation of others 
• Need for visual learning 
• Need for explicit teaching 


5. What are the learning characteristic of students with learning disabilities? 
• Memory difficulties 
• Visual-spatial and organization problems 
• Difficulties focusing on learning 


What Are Characteristics of Most Hands-on Learners? 


| this book, the words hands-on learners are used to describe students who аге con- 
crete learners; that is, they learn best by actually handling and manipulating objects. 
In some cases, they may only be able to learn by handling objects. This is in contrast 
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to many older children and adults who learn well by doing things concretely, but 
who are also able to picture and manipulate objects in their minds or use language to 
solve problems. Concrete learners can be learning to picture things visually and later 
to represent things symbolically, but essentially their knowledge is on a concrete, 
hands-on level. 

Hands-on learners can be taught to manipulate abstract numerals, but they won't 
really understand the concept involved until they have direct experience with it. Some 
hands-on students can do pages of arithmetic problems, especially if they have access 
to a calculator, but have no idea how to add up the cost of several items they want to 
buy. Some students on the autism spectrum can easily memorize math facts and do 
rapid calculations but are not able to use math in daily life. They are hands-on learners 
as far as concepts are concerned. 


Why fire Some Students Concrete Learners? 


ean Piaget, a famous Swiss psychologist, found that typical children go through 

developmental stages of thinking at particular ages. For instance, at the earliest 
stage (birth to 2 years for typical children), children learn through their senses and 
motor activity. At the “preoperational” level (2 to 7 years), children learn to imitate 
and to play with toys and others, and can use 
language to describe what they are doing. At 
about ages 7 to 11 years, children are in what is 
called the *concrete operational" stage. These 
children can think more logically than the pre- 
operational child, but they do have to relate 
their thoughts to visual images or objects. 

At the concrete operational stage, stu- 
dents are far more effective and capable at 
problem solving than before. However, their 
problem solving suffers from one important 
limitation. They can solve problems in an or- 
ganized way only when dealing with concrete 
information that they can see and perceive 
directly. Individuals in the concrete opera- 
tional stage deal poorly with abstract ideas 
(Berk, 2001). For example, a child who is at 
the concrete operational stage may be able to look at a pie that has been divided into 
sixths and tell you how much of the pie is left when two pieces are taken away. But 
when confronted with a word problem that requires her to figure out that she needs 
to subtract 2/6 from 1, the problem may be meaningless to her. In other words, chil- 
dren who are pre-operational and concrete (operational) learners can compute with 
real things that they see, but have little chance of learning when given situations that 
require picturing the problem in their minds and doing mental math to solve it. 

According to Piaget, from about 11 years on, most children are capable of thinking 
abstractly, reasoning with symbols, and thinking of most possible outcomes without 
constant reference to the real world about them. 
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Schools generally gear their curricula to the developmental ages that they 
expect typically developing children to have reached at any given grade level. 
Therefore, most elementary school age children are either preoperational or con- 
crete operational level learners and learn best hands-on, at least initially. Thus, 
activities outlined in both Teaching Math books can be used for most elementary- 
aged school children. 


Why Are Some Concrete Learners Reluctant 
to Do Math? 


ometimes older concrete learners may have had so many experiences with 

frustration that they are not motivated to try and give up easily or refuse to 
participate. They also may not see how the math activity could be important to 
them. These students are much more motivated if they can immediately see how 
that skill will help them in their daily life. We often call math that is rooted in 
real-life situations Applied Math. 


Learning Characteristics of Students with 
Down Syndrome 


hildren with Down syndrome are mostly hands-on learners and also have other 
characteristics that need to be considered when teaching them about math. Re- 
search on the progress of students with Down syndrome in math 
is very limited. It is also quite probable that present-day adults 
with Down syndrome have had little systematic instruction in 
math and thus have not progressed up to their potential. Gillian 
Bird and Sue Buckley (educators and researchers at the Down 
Syndrome Educational Trust, UK, who have made it their life’s 
work to help children with DS learn) have stated that in their 
clinical experience, “There is a wide variation in number ability 
among individuals with Down syndrome" (2001). This variation 
makes it very difficult to estimate what an individual person 
with Down syndrome is capable of doing in the math area. 

In the absence of research pinpointing exactly why math is 
difficult for individuals with Down syndrome, this section offers 
some of the most common theories. Not all people with Down 
syndrome have all of these challenges to the same degree, and 
it is important for anyone working with a particular student to 
find out exactly which of these problems are stumbling blocks 
for that individual. In general, however, many children with 
Down syndrome have at least some of these challenges, and 
some children may have all of them. 
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SHORT-TERM 
AND WORKING 
MEMORY 


FINE MOTOR 
DIFFICULTIES 


RECEPTIVE 
LANGUAGE 
UNDERSTANDING 


Students with Down syndrome frequently have problems with short-term and 
working memory. Short-term memory helps us to keep specific facts or items that we 
have just heard or observed in mind as we decide what to do with them. For example, 
you keep a telephone number in memory for a short time until you have used it or have 
decided to memorize it. Working memory usually contains general processes that you 
must remember as you work with short-term items. For example, a student needs to 
keep the steps in division in mind as she plugs in the specific data from the problem 
she has been given. In math, we often use short-term memory in learning numerals, 
computation facts, and specific details about the current problem that is to be solved. 
Working memory underpins the processes of math—addition, subtraction, multipli- 
cation, division, and other multi-step processes. Students with Down syndrome need 
assistance in learning to overcome these possible deficits in memory. 

Of course, if students have difficulties with short-term and working memory, they 
will not be adept at putting facts into long-term memory storage. When information 
(such as math facts) is not of interest to them or has little emotional impact, they may 
seem to remember it one day and forget it the next. This is not willful forgetting on the 
child's part—instead, it just means that the information was never properly stored in 
her memory to begin with. However, when items are securely in long-term memory, 
children with Down syndrome can remember them for a long time—sometimes even 
longer than their parents do. 


Many children with Down syndrome also have fine motor delays in their hands 
and problems with eye-hand coordination. These delays make it difficult to manipu- 
late objects and make writing numerals difficult and slow. My son says, “I just have fat 
fingers. I want them to be fast fingers." It may be that they do not get as much experi- 
ence with exploring objects in their world if they have difficulty manipulating them. 
Certainly, they will have less energy to devote to understanding number relationships if 
they are struggling with just writing and lining up the numbers in a math problem. 


Processing information given orally can sometimes present another problem. 
Studies indicate that about 40 percent of individuals with Down syndrome have a 
mild hearing loss and 10 to 15 percent have a more severe hearing loss (Fowler, 1995). 
Certainly, if children can't hear verbal instructions, they will have difficulties under- 
standing words and concepts and distinguishing between similar sounding words, 
such as "forty" and "fourteen." However, hearing loss does not tell the whole story, 
since even individuals with Down syndrome who do not have hearing losses usually 
have receptive language problems. 

Although children with Down syndrome can understand much of what they hear, 
they seem to process speech slowly and tend to miss details and information that is 
given sequentially, as in directions. Most children with Down syndrome have enough 
of a delay in auditory processing of speech that they learn much better through their 
visual senses or through a combination of the various senses such as tactile (touch) 
and kinesthetic (movement). However, this delay in processing receptive language 
may not be apparent to parents or teachers because children with Down syndrome 
are very adept at reading body language and tone of voice. 

Teachers who teach primarily by talking to the class can be very frustrating to 
students with Down syndrome. A student may be unable to keep up with processing 
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the speech that she hears and may miss the important points the teacher is trying to 
make. If the teacher would just show her real dollars and cents rather than numbers 
on a page, she could make a picture in her mind. Sometimes she gets overwhelmed 
by the flood of speech and just tunes out. She may think, “Someone else in the class 
will just have to show me how to add those dollars and cents later.” 

The concept of concrete learners helps to explain why people with Down syn- 
drome do much better when using manipulatives in math and are motivated by real- 
life situations even when they are in middle or high school. The real problem solving 
goes on with concrete materials that they can see. 


€ffect of Cognitive Disabilities 


Cognitive disabilities have an undeniable effect on math learning. The ability to see the overall proce- 


dure, to discover patterns, and to generalize skills to other settings is definitely affected by difficulties 


with cognitive functioning. In addition, if a student’s cognitive skills do not progress beyond the concrete 


operational stage identified by Piaget, she will struggle with the abstract reasoning needed for upper level 


math. Cognitive disabilities are usually a factor for students with DS and may be a factor for students 


with autism spectrum disorders. In addition, there are other students who have cognitive disabilities 


due to other or unknown causes. 


Regardless of the cause of cognitive disabilities, they will cause difficulties with abstract concepts 


and reasoning, as well as some problems with attention, generalization, memory, and problem solving. 


For all these reasons, hands-on learning is most effective for students with cognitive disabilities. 


Learning Characteristics of Students with Autism 
Spectrum Disorders 


GENERALIZATION 
DIFFICULTIES 


RECEPTIVE 
LANGUAGE 
UNDERSTANDING 


As mentioned above, students with autism spectrum disorders (ASD) may have 
difficulty applying their math skills to real-life situations. They frequently have diffi- 
culty with generalizing from one setting to another or from one individual to another. 
Even when they can perform written calculations, they often have trouble using those 
math skills in daily life situations. 


Students with autism spectrum disorders usually have great difficulty understand- 
ing spoken language. It seems that when they are young, they have a much longer 
processing time for oral language, so they may easily fall behind in comprehending 
what has been spoken. Following directions, even with the use of manipulatives, can 
be difficult and slow. 

Children with autism do not have the advantage of most children with Down 
syndrome—that of being able to learn by reading the speaker’s body language. Chil- 
dren with autism have a great deal of difficulty understanding the gestures and the 
implicit meaning behind spoken language. They tend to see the meanings of words 
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IMITATION OF 
OTHERS 


NEED FOR 
VISUALS 


NEED FOR 
EXPLICIT 
TEACHING 


very literally. For example, the teacher may say, “Match these two pictures.” The child 
with ASD may have learned that the word match means something that makes fire, 
especially if she has been learning vocabulary from flashcards. She may be confused 
and look for a fire-producing match. Or a student with ASD might associate the word 
time with clocks and not with a way of describing the process of multiplying. 


Young children on the autism spectrum, including those with Asperger syndrome, 
do not automatically imitate other children. Often they need to be taught how to imitate 
others. Many older students with autism have learned the coping device of looking at 
another student to get the cues for what the teacher expects. Therefore, these students 
can benefit from working openly with manipulatives in a general education class. 


Students on the autism spectrum can often be taught effectively using concrete 
objects or visual representations of things that they do not understand in oral speech. 
Visual schedules and tasks that can be broken down to small, sequential steps and 
pictured by illustrations or pictorial symbols such as the Picture Communication 
Symbols© created by Boardmaker software are used by most successful teachers of 
students with ASD. 

Students with autism may also need assistance progressing from representing 
math concepts with concrete objects to using the abstract symbol system that we 
use to refer to mathematics. Even if the numerals’ names come easily to them, they 
may still have trouble with abstract vocabulary terms such as subtrahend, tens vs. 
tenths, and associative and distributive properties. These students may need a great 
variety of experiences and materials to make the transition to meaningful abstract 
math performances. 


Students along the autism spectrum often need to be explicitly taught some so- 
cial and other skills that other students just absorb naturally. They may have trouble 
understanding story or word problems because they may be based on unfamiliar social 
situations. For example, a student might be expected to solve story problems that are 
centered on preparing and giving a birthday party for a friend. If the student does 
not have experience with having a friend or being part of a birthday party group, she 
may not understand the problems. Or the problems may focus on giving Christmas 
gifts, but the student doesn’t understand the hidden assumption that when someone 
gives a gift to you, they may also expect a gift back. Teachers and parents should be 
aware that social skills difficulties could underlie a math difficulty and be prepared 
to explain the social situation as part of the story problem. 


Learning Characteristics of Students with Learning 


Disabilities 


naris with learning disabilities have more difficulty learning skills in a particular 
academic area than would be predicted based on their overall cognitive abilities. 
Usually, students with learning disabilities (LD) are diagnosed with reading problems. 
However, authorities estimate that 6 percent of all students have significant math 
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deficits—with a much higher percentage of students with reading disabilities also 
having math difficulties (Garnett, 1998). Learning disabilities in math are technically 
known as dyscalculia. Math difficulties range from mild to severe and vary in type. For 
instance, some students with a math learning disability just have trouble memorizing 
math facts but can understand higher level math if allowed to use a calculator. Other 
students struggle with basic number sense, such as understanding how to count or 
which number is greater than another. 


One common difficulty is in memorization of the basic facts in all operations. 


MEMORY Some students count on their fingers or use tally marks way beyond their early el- 
DIFFICULTIES ementary years. Memory aids, often concrete or pictorial, can be helpful for these 
students. Some may never master the basic facts, however, and will benefit from 

using a calculator. 
VISUAL-SPATIAL Other students with learning disabilities have visual-spatial difficulties along 
AND with troubles with organization that make pencil and paper math confusing. They 


may have trouble writing recognizable numerals. They may also have difficulties lin- 
ORGANIZATION 7 uie. Ee ee 
ing up numbers with similar place values, so they may, for example, struggle to get 
PROBLEMS ај е tens lined up ina column. Manipulating objects сап be the key to helping these 
students make sense of mathematical concepts. 


ABILITY TO Some students with learning disabilities also have attention-deficit disorder 
(ADD) or attention-deficit/hyperactivity disorder (AD/HD). Students with AD/HD or 
FOCUS ON ADD often need their learning sessions to be of shorter duration. However, it is quite 
LEARNING possible that students with AD/HD could play games and focus on concrete activities 
from start to finish. Russell Barkley, a leading authority in the area of attention-deficit 
disorders, has noted that many children with AD/HD or ADD can play video games 
for long periods of time, probably because the games give immediate feedback that 
keeps them involved. Barkley concludes that the most important factor in AD/HD is 
not a deficit in attention but the impulsivity that the child shows and the fact that she 
is easily bored. Interesting games and concrete activities could therefore be a welcome 
addition to traditional math teaching for students with ADHD. 


Students Who Have Had Insufficient Math 
Experiences 


MS students, with or without the disabilities discussed above, have not had the 
instruction and/or experiences needed to help them make sense of abstract con- 
cepts in math. This may be because they are young and simply have not had enough 
practice relating informal math experiences at home with the abstract math symbols 
used to represent them. Then again, this may be because they have not been given 
sufficient opportunities to experience the real-world uses of math—perhaps because 
their families have not made this a priority or because adults around them have not 
had high enough expectations about their math learning abilities. Some of these stu- 
dents may have been formally taught about abstract concepts and skills, but because 
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they were not engaged by the teaching methods, they 
tuned out and decided math wasn’t for them. 

All of these students need frequent experiences 
with objects that can be moved and manipulated, as 
well as many opportunities to hear the labels that 
are used to describe them mathematically. Then 
they need help making a careful transition from the 
concrete objects to pictorial representations and then 
to the abstract symbols and vocabulary that are used 
for math. In fact, most concrete learners with any 
diagnosis need careful teaching from concrete to 
semi-concrete to abstract math symbols. 


Conclusion 


hatever the reason for a student’s difficulties in math, it never hurts to try hands- 

on activities with the student, whether or not you know for sure that she is a 
concrete learner. This is especially true if the student is under 11, because most children 
that age are still concrete learners. However, the same may be true of students with 
Down syndrome, autism spectrum disorders, or cognitive disabilities, as well as older 
students who have learned little in traditional math instruction. The most important 
key to meaningful math learning seems to be the progression from Concrete to Semi- 
Concrete (Representational) to Abstract, as shown below. 


CONCRETE 
SEMI-CONCRETE 


(Representational) ABSTRACT 


NEN 31+11=42 


CHAPTER 5 


Teaching Strategies 


Questions to be answered: 


1. What teaching strategies and procedures are successful with concrete learn- 
ers, including those with Down syndrome? 


Emphasize visual learning 

Use hands-on activities 

Provide structured learning with some flexibility 
Make learning relevant to the real world 
Focus the student's attention 

Provide nondistracting written work 

Give simple, clear homework 

Minimize fine motor demands 

Expect and encourage appropriate behavior 
Ensure early success in the lesson 

Consider the use of peer tutors 

Facilitate short- and long-term memory 

Use the calculator early and frequently 
Make your interactions enjoyable 

Use the computer 

Break down the task into small steps 


2. What adaptations and modifications can be made to general classroom work? 


Ма of the teaching strategies that are very helpful with children who аге concrete 
thinkers are simply good teaching techniques that work with most students. 
If a teacher of general education classes is systematic, creative, and tuned-in to the 
learning styles of all the students in her class, she will probably have the skills that 
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she needs to work with students who are concrete thinkers. Of course, it helps to be а 
“ham” and a good storyteller and to be enthusiastic about learning, too. 

Even though I have been working with students who are concrete learners for 
years, I still occasionally look at some lists that I have compiled to help me remem- 
ber good strategies for teaching that just may work with that special person. I am 
including the strategies and procedures here that I included in Teaching Math, Book 1 
that seem to work best with students who are concrete thinkers. If you have already 
learned this information from Book 1, you may skip this chapter. I will also discuss 
some adaptations and modifications that can be made for these students in the gen- 
eral education classrooms. 


Teaching Strategies and Procedures 


EMPHASIZE 
VISUAL 
LEARNING 


USE 
HANDS-ON 
ACTIVITIES 


Students with Down syndrome, students with autism, and other concrete learn- 
ers are very often visual learners—that is, they learn better by seeing actual objects or 
pictures of concepts rather than hearing someone talking about those concepts. Time 
after time, I have seen students’ eyes light up when I show a picture of what I am explain- 
ing. Most elementary teachers often use visual aids (commonly called visuals) in their 
teaching. However, when a student goes to middle school or high school, people seem 
to assume that reading a text should be enough. Visual learning through pictures and 
graphs are important to all of us as we are learning, regardless of age. In addition, because 
today’s students spend so much time looking at television, playing video games, and 
using computers, many of them have come to expect visual explanations for learning. 

To make learning visual, it is not sufficient to just write numbers on the blackboard 
or on an overhead projector as you are talking. For younger children, using objects or 
pictorial representations of activities will be the most effective way of teaching. Once 
a child is able to read fluently, written numbers or words can supply a lasting explana- 
tion that is useful. (Visuals can be looked at repeatedly to help with working memory.) 
However, even older students may be able to learn more quickly when pictures are 
included with words or numbers. 

Educators working with students with autism spectrum disorders (ASD) have re- 
cently developed good innovations in the use of visuals for academic learning, direction 
following, and social skills. For example, Carol Gray has come up with the concept of 
“Social Stories”—illustrated stories written by parents, teachers, or language therapists 
tailored to specific social problems a student is having that can be read and reread to 
help his understanding. And many students with ASD learn new skills through activity 
schedules, which are sequences of photographs or drawings that illustrate the steps 
involved in the skill. Many of the materials designed for students with ASD can be used 
as-is or modified for use with other students who are concrete learners. Some useful 
books related to visual strategies are listed in the Resources at the back of the book. 


By definition, students who are concrete learners learn by manipulating objects 
and working out solutions with hands-on activities. Sometimes materials are left 
out for the students to discover their properties, but more commonly the parent or 
teacher demonstrates the actions and the student reproduces the activity with his 
own materials. These hands-on activities may be more difficult for the parent or 


PROVIDE 
STRUCTURED 
LEARNING 
WITH SOME 
FLEXIBILITY 
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teacher to orchestrate, but the student's learning is usually greater 
and longer lasting. 

Think about how you learn. Are you one of those people who 
just can't make heads or tails out of the instructions in your computer 
program manual? But let someone show you and guide you in doing 
the steps yourself, and those actions make sense, and you can do them 
easily. For me, demonstrations are often not enough. I watch the in- 
structor doing origami and it looks easy. However, when I try to make 
those folds myself, I need direct help in the folding. 

Students who are concrete learners need demonstrations and 
hands-on activities for almost everything they learn. Math is often a 
rather abstract process as taught above fourth grade level. Concrete 
learners need activities that make the process real for them much more 
than they need pages of written problems. Every time you introduce 
something new, you should be thinking about how you could help the 
student to do an activity that will help this new idea be understood. 
Although many activities you may come up with involve fine motor skills 
such as manipulating beans or counters, it is also important to devise 
some activities that can be done with large muscles. For example, students can move 
to specific areas of the floor to do sorting activities: “All students whose favorite color is 
red, move to the front door. Now let us count out loud how many people love red." 

Another large muscle activity could be used to teach and practice the recognition 
of numerals: *Put your foot on the numeral 2" shows whether the student recognizes 
the numeral 2. Even the game of hopscotch can be used for number recognition. 


Many students who are concrete learners are more comfortable with having a 
schedule and following it faithfully. They would like to have things stay just as they 
usually do it. As teachers, we need to address their need for structure and also build 
some flexibility into their learning. 

For younger children, we can warn them that in five minutes we will be switch- 
ing activities. Sometimes this warning is not enough, and we will have to think up a 
leadership-type activity to help them transition into the next subject. "Tom, I need 
you to collect the scissors for your group." 

Making a classroom schedule with every activity on a separate card (illustrated, of 
course) and posting it in the front of the room may be useful. I put magnets on the back 
of large cards so they can be used on the refrigerator or a metal-backed chalkboard. 
Then if a shift in sequence is necessary, you can make the change as the child watches. 
For some students, it may be helpful to have their own individual schedules for each 
day of the week. These schedules can be put in a small pocket chart holder so they can 
be changed. Parents working at home on math should also have a visual schedule or 
routine that helps their child know what to expect. Routines are especially important 
for students on the autism spectrum, who often have much difficulty with change. 

Although schedules are useful, it is also important for children to learn to deal with 
unexpected changes to the schedule or routine because in real life, things don't always 
go as planned. One teacher in a workshop told me that she had one card with a question 
mark on it that she used when plans had to change suddenly. Sometimes the card signaled 
a nice surprise or a treat so the students had a pleasant experience with change. 
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MAKE LEARNING 
RELEVANT 

TO THE REAL 
WORLD 


FOCUS THE 
STUDENT S 
RTTENTION 


Just because you have the visual symbol for math at a particular time of the day, 
it doesn't mean that that is the only time you work on math with the student. It is very 
important that you weave the skills you are teaching in math into the other parts of 
the academic day and into real-life settings. Involving students in activities such as 
measuring sugar for a cake or buying a video with their own money helps them un- 
derstand why they need to learn something and motivates them to learn. 

Parents often have the most opportunity to make math instruction come alive. 
Grocery shopping, mall shopping, counting calories, using the phone, punching in 
numbers on the TV remote, going to a res- 
taurant, and many, many other activities at 
home and in the community can provide 
opportunities for math learning and prac- 
tice and motivate your child to use math. 

Be careful, however, that the real- 
world activities are not too complex for 
your student. Ads and signs often in- 
clude numbers that can be confusing to 
students who are learning about money. 
For example, prices that are given per 
pound can give the student the idea that 
the entire piece of meat is only $.99. Ora 
grocery newspaper ad may offer 3 oranges 
for $1.00 when the student has not yet 
learned the process of division. 


Some parents and teachers have said that “I could teach him if I could only get 
him to sit still long enough." Getting the student's attention may be difficult for several 
different reasons. First, if he is young, heis at the stage where he should be exploring 
and going from activity to activity. How long does a typical child sit to do activities at 
the same age? Are you expecting too much? 

Another factor may be that you are not matching your teaching to your child's 
interest level. If the activity is dull or your voice is whiny or monotone, you may have 
lost him at the first turn of the race. Are your words at his level? Are your sentences 
fairly short? Are you stating the information clearly? Are you enthusiastic? Is the in- 
formation concrete enough? Do you have pictures or models that are hands-on? 

In addition, you may need attention-getters just to awaken a student's interest. 
For instance, when beginning to teach about measurement, you can do something 
unexpected such as coming into the room with a ruler balanced on your head but 
acting as if you don't know it is there. 

Most typically developing older students can motivate themselves to do assigned 
work. Older students who are concrete, hands-on learners may not make the connection 
that doing work now will help them get good grades later on. You may have to set up 
some type of reward system such as putting a sticker on their paper if they started to 
work in three minutes. The reward must be immediate or part of token system until they 
have enough experience to want to do well just for themselves (internal rewards). 

Finally, some students with Down syndrome, autism spectrum disorders, and 
learning disabilities actually satisfy the diagnostic criteria for attention-deficit/hy- 
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peractivity disorder (AD/HD). If your student has a dual diagnosis, you may need to 
read books or attend workshops designed to teach strategies for focusing and keeping 
children with AD/HD on task. Essentially, the principles behind keeping attention on 
task are to give the student almost immediate feedback and to make sure the tasks 
are varied and interesting. 


The written material that is given to the student should not distract from the 
purpose of the activity. Sometimes artists of school materials want to make them more 
aesthetically pleasing, so they use a special color or design to highlight items. These 
additions may be distractions for the concrete learner. 

Sometimes there are just too many pictures in one area. I found that the Richard 
Scarry books that I had read and looked at with my other children were just too busy 
for my son with Down syndrome. Watch the student’s eyes. If they dart back and 
forth or if he is unable to locate a prominent feature on the paper, take a look at the 
materials and see if they have too many distracting elements. One thing you can do 
to minimize distractions is cut a hole in a sheet of paper, cover the picture, and show 
him only one part of it at one time. 

If you are preparing written work for the student, use your computer or copy 
machine to make things larger, even if it takes two sheets instead of one. It is better 
to have fewer math problems on a page and leave more 
space for the student to write in the answers. Make sure 
that the print quality is dark, crisp, and legible, so that 
the student does not have to guess whether a number is 
a seven or a one, or whether ће is looking at a picture of 
a nickel or a quarter. Some authorities suggest that text 
writing should be done in 14 point and Arial font. 

A study done in the United Kingdom (Wolpert, 1996) 
with ninety teachers who had students with Down syn- 
drome in general classrooms found that workbooks were 
not useful at all. The authors felt that the workbooks were 
either heavily dependent on language comprehension or 
had too many distractions or problems on a page, which 
made it confusing for students with Down syndrome. 
The teachers felt that the most effective materials for 
instruction were concrete objects or manipulatives that 
the student had to use to perform an activity. 

Don't give too many directions at the same time 
when explaining how to do the written work. Process- 
ing multi-step directions can defeat a student at the very 
start. Write the instructions on the worksheet, especially 
ifitis going home. Parents will often help at home, but not if they can't understand 
what has to be done. 


Fine motor problems can make it harder and more tiring for children with As- 
perger syndrome and Down syndrome to hold a pencil and form numbers. When 
their hands get tired, they can rapidly lose interest in a written assignment. For this 
reason, you should minimize the amount of copying (from the board or book) you ask 
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CLEAR 
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the student to do. Whenever possible, it is preferable for an adult to copy down the 
problems or to use photocopied pages that the student can write on. 

When it is essential for the student to copy problems himself, be aware that 
students with Down syndrome and students with learning disabilities often have 
problems with writing down number problems. The ones may be put under the tens 
column, the numbers may not be recognizable, or the decimal points may be lost. You 
can use large graph paper so that the student writes one digit in each square and lines 
them up. A simpler solution can be to turn lined paper sideways so that the lines are 
vertical (running up and down). The student can then put the numbers in columns. A 
computer program, Access to Math (Mac only), from Don Johnston makes worksheets 
for you where the numbers are always lined up and shaded areas tell you where the 
totals should go. (Access to Math also prints a worksheet with the right answers for 
the teacher or parent.) Some math worksheets can be created and printed from the 
website SuperKids.com (www.superkids.com/aweb/tools/math). 


Homework sometimes becomes a source of friction between school and home. 
The work sent home for math homework should always be something that the student 
has already learned. Parents should be reinforcing the school teachings, not teach- 
ing the student what he didn’t pick up in school that day. If the concept has really 
been learned in class, the student should be responsible for doing some of each type 
of problem, but not necessarily the same amount of work given to typical students. 
Students with fine motor difficulties who have to spend excessive amounts of time 
writing recognizable numbers should be allowed to do only a representative number 
of problems, less than the rest of the class. 

If a student has really worked hard at a subject for twenty or thirty minutes (de- 
pending on his age) and doesn’t seem to understand the assignment, Mom or Dad 
should have an agreement with the teacher that he can stop work. They should then 
send a note explaining that the student has worked hard for twenty or thirty minutes 
straight and still does not understand. Ask the teacher to explain and demonstrate 
again to the student what is expected. This will lower the frustration level at home—for 
student and parents. Parents have to resist the temptation to do the problems for their 
child. The teacher will not know what areas need to be re-taught if he brings in work 
he hasn’t done himself. (However, it may be acceptable for you to write down your 
child’s answers for him if his hand gets too fatigued.) 

Parents can help by having a consistent time for homework that doesn’t com- 
pete with favorite TV shows or outdoor play. Homework should not be a constant 
time for conflict between student and parents. If homework is creating such trouble 
at home, parents, teacher(s), and the student need to talk together and work out 
some solutions. 


Rushing out the door, Mrs. Landon said, “1 have to go home now. It 
is Heidi’s homework time, and nothing happens if І am not there. | am just 
getting to hate the time after supper at my house. | don’t know how much 
help to give. Sometimes she says, '| can do it myself.’ and sometimes she 
says, ‘You never help те.“ 


EXPECT AND 
WORK TOWARD 
APPROPRIATE 
BEHAVIOR 
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Sometimes it is the student’s behavior that keeps him from learning. Appropri- 
ate behavior is not an area where we can give a few tips that will fit all students who 
are concrete thinkers. You need to step back, look at the disturbing behavior, and find 
out what is causing it. That may be something that happened immediately before he 
screamed and kicked, but you must also look at what has happened further back in 
time. Also important is to find out what function the screaming and kicking behavior 
serves for the child. (There is a whole philosophy of looking at behavior that is called 
positive behavior support, and one of its chief tools consists of doing a functional 
behavior assessment.) Then you have to look to see what happens to Charlie after his 
meltdown and see if his behavior is reinforced by the consequences. 

For example, Charlie started screaming and kicking today when you closed his 
book and steered him over to the table for math. Closing the book and steering him 
over to the table was the immediate trigger for his misbehavior. However, we don’t 
know why he did it. We don’t know the function that the meltdown behavior serves for 
Charlie. Does he get total class attention? Is that what he is trying for? Has he been so 
frustrated with his last couple math sessions that he wants to get out of the whole situ- 
ation? Does he get to skip math when he screams? Was he so absorbed in looking at the 
pictures in the book that he was really upset with having the book closed so abruptly? 
Did he have enough warning about the coming change? Does he have a schedule to 
follow? Has everything up to this time been off-schedule and confusing? 

You can see that without knowing why Charlie is misbehaving and what he gets for the 
behavior, you can’t work on his behavior in an effective manner. You need to look at: 

1. What happens immediately before the misbehavior? 

2. What happens to Charlie when he misbehaves in this way? 

3. What has Charlie’s experience been with the math activity for 
the last week or so? 

4. What function does the misbehavior serve for Charlie? 

e Does he get attention from the class, parent, or teacher 
that he enjoys? 

e Does he get out of doing the task he has been given? 

Does he get to return to a more pleasurable activity? 

e Does his behavior stop a physical sensation he does not 
like (such as the teacher touching his shoulder)? 

e Especially if he has an autism spectrum disorder, does 
moving from the floor to the table stop some relaxation 
movements that he needs to be able to focus? 

e How can we satisfy the need that Charlie is showing with 
his misbehavior in a positive way? 

A study was done in the United Kingdom (Wolpert, 1996) which surveyed 90 
parent/teacher pairs about the inclusion of students with Down syndrome in regular 
classrooms. The students had an average age of 9.3 years and a grade level of 3.8. When 
asked about behavior management strategies used in the classroom, participants said 
the most successful method was praise from the teacher. Threat of lower grades was not 
an effective motivator for students with Down syndrome to work harder. Punishment 
and ignoring inappropriate behavior were also considered ineffective for behavior or 
instruction. The researchers felt that the children were probably not able to connect 
their behaviors with the consequences. 
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The teachers felt that the most effective way to correct behavior was to calmly 
point out what behavior was not appropriate and the consequences. Consistent fol- 
low-through on classroom rules was also essential. 

Token systems based on positive actions have been successful for many students 
with learning difficulties, but may work best if the whole class is on the system. Token 
systems may also work in a family, where the children get tokens such as stickers for 
desired behaviors and receive some reward at designated times. Privileges can often be 
used as rewards more easily in families than in classrooms because of school rules. 

When working one-on-one with a student, I sometimes got a frown, a head down 
on the table, and a refusal to do any more. I might set a puppet up on a pop bottle and 
give the instructions to the puppet and laugh and tease it just as if the puppet was an- 
other student. Often that is enough to get the student to look up and try. Sometimes I 
have to say something that is absolutely wrong, and the student can’t resist correcting 
me. My son and his buddies (all young adults) can be kidded about being grouchy. I 
imitate what they look like (exaggerating, of course), and they usually start giggling 
and get back to work. 

Working with a student at home does not always bring out the best behavior in 
him. Sometimes children have a difficult time interacting with mother or father as a 
parent and as a teacher. This is especially true if one parent does all the teaching. It 
does get frustrating when your child can’t remember something that you thought he 
understood perfectly yesterday. It is common for irritation to creep into your voice, 
although you may not be aware of it. If you find yourself feeling irritated frequently, 
your child will probably respond better if you bow out and let the other parent do 
some of the teaching. 

Other children in the family can also help for short, directed lessons. You need 
to monitor their teaching so it is positive and directed toward the proper goals. I re- 
cently came upon some notebooks I had written when my son Scott was younger. I 
had detailed directions for my daughter Heidi to give lessons on sorting and matching 
to Scott. I remember that those directions were written one summer that I gave my 
daughter the equivalent of the pay she would have made in a fast food job in return 
for babysitting and teaching Scott. She learned teaching skills and got closer to her 
brother Scott. Scott used to say that he had a mommy and a daddy and а Heidi—which 
he thought of all in a similar way. 

It is possible that your child just will not accept you as a teacher. That is all right. Your 
most important role must be as a parent. You may be able to find a tutor or an interested 
neighbor who can teach your child using this book. You also might be able to arrange 
some individual time with a teacher to use the one-on-one activities given in the book. 
I usually put on a funny-looking hat when I worked with Scott as a teacher. I told him 
to call me Mrs. Horstmeier, not Mom, when I was being his teacher. For academics, this 
seemed to work well. However, when I tried the same approach to teach him to play the 
piano, it really bombed! Luckily, I found a piano teacher who stepped in successfully. 


Success is very important at every level of teaching for students with Down syn- 
drome. The steps in teaching should be very small, and each one should be praised for 
effort, if not correctness. As the students get older, they often meet with frustration as 
they try to do what others do. They may give up very soon because it is better to not do 
the activity than to do the activity and fail. Sometimes the students who are “higher 


CONSIDER 
USING PEER 
TUTORS 
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functioning" are more aware of those discrepancies than those who have more signifi- 
cant cognitive disabilities, and, consequently, feel more stress about the situation. 

I have tried to include a “success step" before each major new learning in this 
book. That is, I recommend a relatively easy activity related to the new skill for the 
student to complete at the beginning of the lesson. It will only be a success step if the 
student is able to do it easily. Do not hesitate to change the step to something you 
know that the student can do well. You may find that some of the activities jump too 
quickly from one step to another. By observing the student, you can tell whether an 
intermediate step is needed and can act to preserve the feel of success. Don't hesitate 
to try your own intermediate step. 

Of course, we do not want students so dependent on praise that they can't function 
without it. In the 1970s, many professionals went overboard on giving praise. "Good 
talking, good creeping, good eating..." could be heard from many preschool and el- 
ementary school classrooms. I felt my son got to be a “junkie” on praise for everything. 
Some of this praise can actually present a barrier for meaningful communication. If 
you are saying, ^Good talking," you are not responding to the content of the student's 
message in a meaningful way. 

As we get older, we are able to see our own accomplishments and get satisfac- 
tion from them. We learn that in most work environments, “Мо news is good news." 
But even adults need occasional quiet praise for their self-esteem. So, we should 
sincerely praise our students but also teach them to feel good about their own suc- 
cess. When Scott was younger, I would say to him, “Don’t you feel good when you 
can do that correctly?“ Often now, he says quietly to himself, “I did it!” when he has 
accomplished something. 


Both parents and teachers in the UK study mentioned above felt positive about 
peer tutors. In fact, the teachers of sixth grade and higher reported that peer interven- 
tion worked better than teacher assistance. In the upper grades, students are striving 
for more independence, and being helped by a friend was perceived as better than 
being helped by a teacher or aide. 

However, peer tutoring should be organized with care. When the students are 
in first grade or below, they should be just helping each other, not having a peer-tu- 
tor relationship. When a peer is actually doing tutoring in an academic subject, the 
teacher should carefully select the tutor and actually teach him or her some teaching 
techniques. See if you can enlist a “laid-back” student with a sense of humor and the 
ability to follow directions. I have the tutor observe a session when I am working di- 
rectly with the child to model the teaching strategies. 

After the first one or two tutoring sessions, the teacher should talk to both students 
individually about the relationship and the skills learned. The tutor may be puzzled about 
problems he or she has encountered, and the tutee needs to know that he is expected to 
study and work with his peer tutor. It is important to look at what goes on in the tutoring 
session. I have seen sessions where the tutor makes fun of the student he is supposed to 
be helping, which is exactly the opposite of the effect we are hoping to create. 

If you are working at home, it might be helpful to enlist a sibling as a classmate and 
even have the sib do alittle tutoring. My two oldest children did a good job of tutoring 
Scott, but his brother just three years older was too caught up in sibling rivalry to create 
a positive atmosphere. He did, however, enjoy playing math games with Scott. 
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FACILITATE 
SHORT- AND 
LONG-TERM 
MEMORY 


USE THE 
CALCULATOR 
EARLY AND 
FREQUENTLY 


Assist the student to facilitate short- and long-term memory storage by making 
musical or rhythmic associations with the concepts, using concrete visualizations, 
encouraging creative practice, and using mnemonics. 

Music is an excellent way to help students memorize numbers and important con- 
cepts. Many children (and adults) can remember the tune and the lyrics to a song that 
teaches a concept. Parents and teachers can make up teaching verses to many common 
childhood songs. It is important to remember that the tune should be simple and easy 
to sing so that the emphasis is on learning through the words. A chanting rhythm can 
also be used to help memory storage. For example, Jan Semple, in her book, Semple 
Math (1986), has the students chant together while tapping pointing fingers, “Numbers 
together go plus, plus, plus,” as they make the plus sign with their fingers. 

Concrete visualizations of objects and pictures help students make a visual pic- 
ture in their minds. We found that many students needed to see the passage of time 
on a round analog clock even though they could read the time on a digital clock. 
Likewise, many people picture a cut-up pie or pizza when they think about fractions. 
Actual manipulation of the materials in problem solving adds the tactile sensation of 
touching to the visual learning. 

Mnemonics, making picture associations with the numbers and concepts, is also a 
helpful strategy. For example, we easily remember the shape of Italy because we have 
learned to associate its looks with a boot. Some older school classes share mnemonic 
strategies that help them remember important items. When reading a word problem 
that included the word together, one student observed, “Together starts with t and 
that looks like a + (plus) sign for addition.” 

Short reviews at the beginning of each class period will help to make important 
facts automatic. Practice also should be introduced in a fun way with varied and cre- 
ative activities. Ideally, each student should learn the addition and subtraction facts 
from 1-20 by heart, although this is not an essential skill for survival. That way, simple 
calculations can be done without paper, pencil, or calculator. Most individuals with 
Down syndrome will need to practice and practice the simple addition and subtraction 
facts if they are to be useful in this way. 


When pocket calculators first became widely available, typically developing 
students weren't usually allowed to use them much before middle school, on the 
grounds that early cal- 
culator use might inter- 
fere with learning math 
facts. However, an analysis 
of many research stud- 
ies (Hembree & Dessart, 
1986) has concluded that 
use of a calculator, along 
with traditional math in- 
struction, improved the 
average student's ability 
to do pencil-and-paper cal- 
culations and to problem 
solve. The National Coun- 
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cil of Teachers of Mathematics (1989, 2001) has suggested putting less emphasis on 
paper-and-pencil calculations and using more technology. 

I have noticed that many adults who are concrete learners do not use much 
mental math in everyday situations, perhaps because of working memory problems. 
They can, however, be taught to use calculators well. If some individuals with cognitive . 
disabilities, especially those with Down syndrome, are not able to use mental math in 
a practical way, why not teach them to use the calculator from a young age? You can 
have the students use the calculator to check what they are doing with the concrete 
materials, and checking the calculator answers with concrete materials. Use of the 
calculator should be automatic for any appropriate math situation. 


Make your teaching fun and indicate your pleasure in working with your students. 
MAKE YOUR . 5 ae г 
Often they can be motivated by mild competition. If there аге no other children present, 
INTERACTIONS challenge the student to compete with you. Of course, you will not always win, and 
ENJOYABLE you are so surprised that he has learned so much. Use humor as much as you can. 


Most computer programs are not designed to teach math but instead provide 
USE THE practice for concepts that have already been learned. The color and graphics in these 
COMPUTER programs usually get the student’s attention immediately. Then the immediate feedback 
for right or wrong answers can keep him on the learning track. The student can usually 
learn to use practice-type programs in one teaching session, and he can work indepen- 
dently from then on. Working with devices such as the calculator and the computer 
seems to be intrinsically interesting to students who are concrete learners. They see color 
and graphics in front of them and they get immediate feedback on their answers. 
Other computer programs do some teaching, especially if the student is told the 
correct answer after one or two tries. The computer is definitely not a substitute for a 
teacher, and it takes a teacher to set up the situation so that the computer session is 
productive. However, allowing the computer to do the teaching now and then can be 
a welcome change for both the teacher and the student, as well as being good motiva- 
tion for needed practice. Computer software is continually changing, but a few good 
programs are listed in the Resources section. 


I have tried to break down the goals and tasks in this book into small steps that 

BREAK THE can be mastered easily. However, every student will learn in his own way. I’m sure 

TASK DOWN that you will find times when this particular student just can’t make the next step in 

INTO SMALL the math goals. You will have to find a way to make the task shorter or less complex 

STEPS or try a completely new activity. Most parents and teachers who know how a given 

student learns best can find a simpler or more effective way to teach the concept. Try 
it. Breaking down or modifying a task is a lot easier than most people think. 


Adaptations and Modifications to General 
Classroom Work 


| the early elementary years, it is possible that some students with Down syndrome 
and other concrete learners may be able to do exactly the same work in math class 
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as the other students. By third or fourth grade, however, almost all students who аге 
concrete thinkers will need adaptations in the way math is taught or in how the student 
shows his learning. There will probably need to be some modifications in the content 
of what the student will be learning as he gets to the higher grade levels. 

It is beyond the scope of this book to go into great detail about ways to make 
math work more appropriate for students with disabilities. I do want to stress the im- 
portance of determining the most appropriate adaptations for your child and spelling 
them out in his individualized education program (IEP). With increasing numbers 
of children with learning problems being included in general education, you cannot 
count on your child’s teacher having the special education training to know how to 
modify classroom demands for your child. There are books dedicated to helping teach- 
ers modify the curriculum in the general classroom (Blenk, 1995; Hammeken, 1995, 
Beninghof, 1998; and Stainback & Stainback, 1992). (See the References.) One of the 
most frequently mentioned programs is explained in the book, Adapting Curriculum 
and Instruction in Inclusive Classrooms: A Teacher’s Desk Reference (Ebeling, D.G., De- 
schenes, C. & Sprague, J., 1994) from the Institute for the Study of Developmental 
Disabilities, Indiana University. This combination book and staff development kit 
categorizes nine types of adaptations: 

1. Size—reduce the number of items 

2. Time—extend amount of time for test or assignments 

3. Level of support—provide more assistance 

4. Input—modify the way the instruction is given to the student 
(for example, read the problems aloud to him, or provide ma- 
nipulatives) 

5. Difficulty—make the problems easier (for example, by using a 
calculator or simplifying the rules of a math game) 

6. Output—adapt how the student reports his learning (for exam- 
ple, using stamps or labels with numbers printed on them, rath- 
er than writing them, or having an aide write down the student's 
answers) 

7. Participation—the student participates in only part of the task 
(for example, the student could gather data about favorite ice 
cream flavors with the other students, but then not figure out 
what percentage like vanilla best) 

8. Alternate goals (modifications of classroom goals)—have less 
complex goals than the rest of the class (for instance, learning 
single-digit subtraction instead of three-digit subtraction) 

9. Substitute curriculum and goals—student has different instruc- 
tion and activities for his specific goals 


Because I have found that I often need reminders of each student’s special needs, 
adaptations, and modifications, I have compiled a checklist that can be filled out at 
the beginning of the year for each student and given to all other teachers involved. I 
have modified the checklist to be more specific to mathematics education. 

Parents can send the checklist to their child’s teacher or bring it to the IEP meeting 
and discuss the most appropriate adaptations to help their child. You have the most ac- 
curate, complete knowledge of your child and can be of real assistance to the school. 


Student Мате: 


Checklist for Adaptations and Modifications to the General Curriculum 


The following adaptations are appropriate and necessary for this student. Check all that apply. 


Pacing 

___Extend time requirements 

.. Магу activity often 

.. Allow more breaks for student 

... Omit timed assignments 

___ Work on vocabulary before lesson 

___ Pick out only major concepts for learning 


Environment 
|. Reduce/minimize distractions 
... Provide extra paper and pencils close to student 


Presentation of subject matter 
... Teach to student's learning style 

... Visual 

.. Auditory 

... Tactile-kinesthetic 

___Ехрепепћа! 

Such as: 

Use visual whenever possible 
Use visually colorful computer programs 
Use pictures and mnemonics for memory 
Use chants or songs 
Use sand or Kool-Aid in a pan for writing 
Use manipulatives and hands-on activities 
Write with finger on desk when learning 
Do wet writing on chalkboard 
Use dry erase marker on whiteboard 
Practice with board games 
Reduce copying from the board/book 


Type of instruction 

.. Individual and small group instruction 

.. Functional application of academic skills 

.. More review 

___Моме around the room to gather information 
. Errorless learning 


Materials 

_ Large print 

.. Arrangement of nondistracting material on page 
... Calculator for all math 

.. Graph paper 

___ Computer (not just as reward) 
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Date: 


Assignments 

.. Visual daily schedule 

.. Calendars and assignment books 
___Џзе written back-up for oral directions 
.... Request parent reinforcement 

___ Reduce paper and pencil tasks 

|. Shorten assignment 

.. Lower difficulty level 


Testing and proof of learning 

. Provide thorough reviews before tests 

... Oral testing 

.... Correct missed problems for extra credit 

. Test administered by aide or special ed person 


Social interaction support 

.. Peer advocacy 

___ Shared experiences in school 

... Extracurricular activities 

|. Structure activities to foster social interaction 
.. Train peer tutors 

___ Debrief peer tutors 


Motivation and positive climate 

___ Offer choice 

.. Planned motivating sequence of activities 
___ Mostly positive reinforcement 

.... Verbal praise 

.... Concrete reinforcement, if needed 

|. Set up token system 

. Use strengths/interests often 

Cultivate a general positive attitude 


Individual hints for working with this student: 


CHAPTER 4 


Informal Assessment 


Questions to be answered: 


1. How do you decide where to start a student іп TEAcHING Матн, Book 2? 
2. How do you give an informal assessment? 

3. What is assessed by the game Earn & Pay? 

4. What is assessed by the game The Journey? 

5. How do you assess functional skills such as banking and shopping? 


6. How do you score the two game assessments if you need to have a record 
of achievement? 


Hou) Do Vou Decide UJhere to Start a Student in 
This Book? 


ye: can determine which math activities to use with a student you are just begin- 
ning to work with in several ways: 
1. Ifyou have been doing math with the student using Teaching Math, 
Book 1, or some other program in a small group or one-to-one situ- 
ation, you probably know just what instruction that student needs. 
2. Use the Pre- /Post-Checklists at the beginning of each instruc- 
tional chapter. 
3. Do the Informal Assessment in this chapter. 
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Informal Assessment 


omputation skills can be assessed by having the student play two games. The in- 
formal assessment is very useful if you are not sure what the student’s skills are. 
It is called an informal assessment because it is given for diagnostic purposes only. 


EARN AND 
PLAY GAME 


ADVANCED 
SURVIVAL SHILLS 
ASSESSMENT— 
THE JOURNEY 
GAME 


Therefore, 


no age norms or grade levels will be given. 


Teaching Math, Book 1, introduced the game Earn & Pay as a means of assess- 
ing math skills. In the course of the game, students earn money and pay for items as 
they progress around a game board. Earn & Pay can also be used as an assessment for 
Teaching Math, Book 2. The following are areas that can be surveyed by having your 
student(s) play the game: 


Simple money concepts 
1. Does the student understand the concepts of paying and receiv- 


ing money? 


2. Can the student skip count by 5’s and 10’s? 
3. With the piles of sorted currency in front of them, can students 


skip count the $5 and $10 bills in each pile correctly? 


Simple multiplication 
4. With the piles of sorted currency in front of them, can students 


multiply the value of the bills times the number of bills? 


Next highest dollar strategy 
5. When the student has to pay for something, does she give the 


next highest dollar or dollars and expect change back? 


Simple subtraction 
6. Can the student tell you how much money she should get back 


when she gives you the next highest dollar? She may use the 
calculator. 


Simple addition 
7. Can the student add two or more amounts to get the total amount 


of money she has left? She may use the calculator. 


Teaching Math, Book 2 includes instruction in more advanced computational skills 
than Book 1 does. The Journey Game assesses those skills by a game in which players 
travel to the top of a mountain while solving math questions from cards handed to 
them by the assessor. The instructor chooses the types of computational and words 
problems that are given to each player. The skills assessed are: 


Addition number problems 

о Single digit 

о Multiple digits 
Addition word problems 
Subtraction number problems 
Subtraction word problems 
Multiplication number problems 

о Single digit 

о Multiple digits 


4 / Informal Assessment 33 


e Multiplication word problems 
e Division number problems 
e Division word problems 


Instructions for Games 


INSTRUCTIONS FOR EARN & PAY 


MATERIALS: 

• The Earn & Pay game from Appendix В. 

e Earn & Pay cards copied on cardstock from Appendix B. 

• Money (play) $1, $5, $10, $20, and $50 bills, enough for $85 for each person. 
(Smaller versions of currency, photocopied only on one side, are available in 
Appendix B, although realistic play money is preferred.) 

• Money Total slip from Appendix В 

• Dice 

• Game markers (small buttons, tokens, pennies, etc.) 


PROCEDURE: 

1. Copy the game board from Appendix A and paste the pages on the inside of a 
file folder. 

2. Cut out the Pay and Earn cards. Photocopy the Pay cards on one color of paper and 
the Earn cards on another color, or paste them onto different colored construction 
paper. Put the cards face down on the game board as indicated. 

3. Give each player $85. 

4. The first person rolls the die and moves her marker that number of spaces. The 
space landed on will be either a Pay space or an Earn space. The player picks up the 
top card from either the Pay pile or the Earn pile and receives or pays the amount 
listed on the card. 


Sample of Money Total slip 


Name: 


Total amount of 
money in this bill 


Name of Number of 
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5 


. The corner squares on the game board involve some kind of direction, such as lose 
a turn or go back 2 spaces. If a player moves up or back following one of those 
directions, she does not pay or earn what is on that square. 

. The first person to reach the finish line is Winner I. She must throw the correct 
number to land on the Finish Square. 


. Winner II is the person who has the most money left. The students total up their 


money by using the Money Total slip. That requires them to count the number of 
bills in each denomination, multiply by the value of those bills, and then add those 
totals to find the final answer. They may also skip count the money they have left 
to figure out their total. 


INSTRUCTIONS FOR THE JOURNEY GAME 


MATERIALS: 


• Journey game board from Appendix B on a file folder or cardstock 

e Problem cards for addition, subtraction, multiplication, and division—both 
as number problems and as story problems 

• Answer sheet 

• Die 

• Game markers for each player 


PROCEDURE: 


x 


2. 


Place the game markers on Start. One student throws the die. She moves her marker 

the number of dots she has thrown with the die. 

The facilitator hands the appropriate card to the student. If the student can solve the 

problem, with or without the calculator, she moves her marker one place ahead, if 

the problem is a number problem, and two places ahead, if it is a word problem. 

. The facilitator will give the student at least one number and one story problem for 
one-digit and two-digit addition, subtraction, multiplication, and division processes. 
If you can see that the student does not know multiplication or division, you do not 
have to continue giving those problems. 

. You can tell what operation is on the number problems by looking at the opera- 
tions sign (addition +, etc.). You can tell which operation a word problem requires 
by looking at the middle letter in the code in the upper corner of the card—A for 
addition, S for subtraction, M for multiplication, and D for division. The first letter 
is just to prevent the student from figuring out the code so that she will figure out 
the proper operation for herself. The number is given so the student can find the 
correct answer on the answer sheet. 


Administering the Informal Assessment 


tis usually better to split the assessment into short periods over the course of two or 
three days. The actual board games should be played to completion so the students 


feel that they are playing real games. Much of the assessment information will come 
from observing the student. Each section is quite flexible so that the person doing the 
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assessing does not have to use specific words or follow a specific order of items. Only 
the key areas in computation are assessed in this informal assessment. 


Summary of Assessment: 


Scoring for Pay and Earn | Correct | Points - 


1. Simple money concepts (paying and receiving) 


2. Skip counting by 5's and 10's 


3. Next highest dollar strategy 


4. Simple addition (figuring out total money left ) 


5.Simple subtraction (figuring out change from bills) 


6. Simple multiplication (figuring value of bills times quantity) 


Note here any calculator use: 


Scoring for The Journey 


1. Addition in number problems 
Single digit 
Multiple digits 


. Addition word problems 


. Subtraction number problems 


. Subtraction word problems 


. Multiplication number problems 
Single digit 
Multiple digits 


. Multiplication word problems 


. Division number problems 


. Division word problems 
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Scoring 


ou really do not have to score this assessment, especially if you have only one stu- 

dent. If you note the areas where the student has difficulties, it may not be neces- 
sary to record any scores. If you work with several students, or if you need numerical 
scores to show growth, the scoring system is very simple. Just give similar questions 
to the student at the pre-test and post-test and compare the point value. If you are 
doing curriculum-based assessment, you will need to give probes during the instruc- 
tion to monitor progress. 


Point Values 


Student attempts task but does it incorrectly 


Student does the skill inconsistently or prompted 2 points 


Student does the task correctly after training* 


*Teacher demonstrates skill, gives the same item again (slightly modified by chang- 

ing a number), and student succeeds. Usually the areas that the student can do with 2T points 
training are the first areas that you target for teaching because they will likely be the 

most successful. 


Student does the task correctly without assistance 3 points 


You can tell what computation skills the student needs to learn by comparing the 
assessment results with the names of the chapters and the pre- / post- checklists at the 
beginning of each chapter. If a student can’t do any of the skills without assistance or 
after training, it would be best to go back to Teaching Math, Book 1 and begin teaching 
those appropriate skills. 


Assessing Functional Skills 


unctional math skills related to 

handling money, shopping, bud- 
geting, banking, baking with frac- 
tions, understanding graphs and 
charts, etc. will need to be assessed by 
the parents or other people who know 
the student well. You might begin with 
the following checklist. You can also 
compare the student’s skills with the 
skills listed in the Pre- /Post-Check- 
lists beginning in Chapter 5 or assess 
her skills through observation. 
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Checklist of Functional Skills 


1. Can the student identify pictures of common fractions? 


2. Can she bake using common measuring spoons and cups? 


3. Can your student skip count 5's, 10's, and 20's as done in counting currency? 
4. Can she name the coins and their values? 


5. Can she buy an item using the next highest dollar strategy? 


6. Can your student accurately record the money she has received and spent? 


7. Can she fill out a check accurately? 


8. Can she budget a small amount of money? 
9. Can she explain how credit and debit cards work? 
10. Can she shop for and independently purchase more than one item? 


11. Can she figure out the price of several pounds of an item priced per pound? 


12. Can she compare prices on similar items? 
13. Can she figure an approximate state tax when given the total price? 
14. Can she identify right angles and parallel lines? 


15. Can she make a simple bar graph? 


16. Can she change a two-place decimal to a percent and reverse? 


Use the same scoring values as described above for the two game assessments. 
Again, if you need more detail on her ability to perform specific skills, you can refer 
to the pre- / post-questions for Chapters 5-18. 


Снартєа 5 


Reviewing Addition 


Questions to be answered: 


Can the student: 

1. Show how to use a number line. 

2. Explain the principles of addition. 

3. Use a number line and a calculator to add. 

4. Solve addition word problems (using a structured form). 


5. Use addition to mentally add small sums (or use calculator to.add.) 


Toe Math, Book 1 has two chapters on addition and two chapters on subtrac- 
tion. However, students who are hands-on learners need frequent experiences with 
addition and subtraction in order to be able to remember how to use these processes. 
The next two chapters will therefore review some of the principles taught in those four 
chapters and provide some examples that will help the teacher assess the student's 
understanding of addition and subtraction. Using addition in word problems will also 
be introduced. 

The assumption of the two Teaching Math books is that students with Down 
syndrome and other hands-on learners will eventually be using a calculator for many, 
if not all, of their calculation needs as adults. However, we don't want them to just 
blindly input numbers into the calculator without some sense as to what is happen- 
ing when they add, subtract, multiply, or divide. Volume 1 of Teaching Math details 
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my rationale for using the calculator early and often with students who аге concrete 
learners. If you have not read Volume 1, refer to Appendix A, Use of the Calculator, for 
tips on selecting a calculator and on teaching students a procedure to use in entering 
numbers into the calculator. 


Reviewing Use of a Number Line 


number line is very useful in helping concrete learners understand what happens 

during addition and subtraction. Since the numbers are laid out in order from left 
to right, students can actually see how the numbers get larger as you move to the right 
when you add and smaller as you move to the left when you subtract. Some students 
understand more clearly if you make a vertical number line, with the numbers running 
up and down rather than right and left. 


WHAT'S MY NUMBER GAME 


OBJECTIVE: The student will illustrate that he can locate numbers on the number 
line and show the concepts of greater (bigger) than or less (smaller) than. 


MATERIALS: 
e Number line 1-100 from Appendix B (one per student), cut into 10 lines that 
can be attached together with tape or Velcro so that it forms a long line from 
1to 100 
e Paperclips or tokens 


SUCCESS STEP: Ask the student to assemble his number line on a table or on the 
floor in a long line from 1 to 50. 


PROCEDURE: 

1. The teacher tells the student, 
"I am thinking of a number 
between 1 and 50 and I want 
you to guess it. I will tell you 
whether the number you guess a A E. 
is too big or too small." 1 " з 

2. Allow the student to guess a 13 
number. Let's say your number 
is 24 and he guesses 10. Tell 
him, “Тоо small. Put the token 
(paperclip) on the 10 of the 
number line (о help you remem- - 
ber that 10 is too small... Now, 
don't guess anything smaller 
than 10 because you know that = ТОТ 
10 is too small.” [er [ce [ее о» [0x [we | << | ee] ве | v= |e = emen 


ADDITION 
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. Ifthe student then guesses a number that is larger than your number, such as 30, tell 


him that number is too big, and tell him to put a token (paper clip) on the number 
line to mark which numbers are too big. Tell him he should now guess numbers 
between 10 and 30 and then have him move the paperclips on the number line as 
he narrows down the range. Pretty soon he will guess the right number. 


. Demonstrate the game one step at a time, having the students place the clips as 


you instruct them. If a student does not get the concept of guessing within the 
range, put pieces of paper over the right and left ends (or top and bottom) of the 
line, leaving only the numbers within the range showing. Set up a game of What’s 
My Number with students and teacher taking turns thinking up a secret number. 


. Ifthe students want to keep score, count how many trials it takes to guess a number. 


If you set up a game of teacher versus students, the students will probably enjoy 
the game more. 


. When the students understand the game, have them extend their number lines to 


100. The game will take longer than when the line went only to 50. 


Principles of Addition 


1. Addition is used when two or more groups are put together. 
2. The numbers can be added in any order (the commutative principle). 
3. Two numbers can be added by counting on from the largest number. 


Ideally, your student(s) will be familiar with the three principles above before pro- 


ceeding further in this book. The student should have learned to visualize addition by 
manipulating straws, sticks, and other objects, by drawing pictures of the items, by mak- 
ing tallies, and finally by writing an abstract number sentence. You may want to review 
Chapters 13 and 14 in Teaching Math, Book 1 if the student needs to practice visualizing 
addition in these ways. For this book, we will use a number line for visualization. 


USING A NUMBER LINE AND CALCULATOR FOR ADDITION 


OBJECTIVE: The student will be able to add with a calculator and illustrate work us- 
ing a number line (for sums under 100). 


MATERIALS: 


e Number line 1-100 from Appendix B, cut into 10 lines that can be attached 
together with tape or Velcro to form a long line from 1 to 50 and then 1 to 100. 

• Calculator 

e Tokens, poker chips, or pennies 

• Slate, whiteboard, or piece of paper 

• Worksheet on Number Line Addition from Appendix B 

• Pencils 

• Addition Worksheet from Appendix B (optional) 
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SUCCESS STEP: Ask the student to take the 1-30 lines from the number line and put 
them in order. 


PROCEDURE: 

1. Ask the student to point to the number 11 on the number line. 

2. Have the student put a token on the number 11. 

3. Show the student the slate with the problem 11 + 5 = ___ 

4. Tell the student that you are going to add 5 to the 11 on the number line by hopping 
the token 5 more hops. Put your finger on the 11, count out loud and show him how 
you hop the token to 16 on the number line. 

. Have the students do the same thing on their number lines. 

6. Make up problems (sums up to 30) to put on the slate and have the students work 
them on the number line. 

7. Set up two more lines so the number line goes from 1-50. Make up more problems 
with sums under 50 and have the students do them together in the group. 

8. When the students seem secure using the number line, assign the worksheet on 
Number Line Addition from Appendix B. Do not let the students use their calcula- 
tors on this assignment. 

9. At the next math session, have the students check their answers with their calcula- 
tors. For extra practice, you can also have them do the Addition Worksheet with 
their calculators. 

10. Ifthe students are still having problems with addition, you can go to Teaching Math, 

Book I, Chapter 13, Beginning Whole Number Addition, and Chapter 14, Using 
Whole Number Addition for other teaching strategies. 


сл 


Note: Be sure to make the observation verbally that the answer in ада поп is always 
larger than any of the numbers that are being added. It will help the students later when 
they are deciding what operation to use. 


ADDITION ACTIVITY: USING DOUBLE DIGIT OR HIGHER NUMBERS 


For students in secondary school and beyond, a meaningful activity may be to add 
up the calories for the things that they choose for lunch or dinner. They will get 
practice adding larger numbers on the calculator, and they will not have to worry 
about dollars and cents. 

To work with my group of adult learners, I made a simplified list of many of the 
foods they ate for lunch along with approximate calorie counts. I required them to choose 
foods from several food groups. Besides getting practice adding larger numbers, they had 
continued exposure to the calorie counts of lunchtime or dinner favorites, helping them to 
learn about wise choices. They didn’t have to reveal their choices to the other students. 

In compiling my list of foods, I felt it was more important to list calorie counts 
students could easily remember rather than getting them precisely right; therefore, 
the counts are approximate. There are many calorie books that you can consult if you 
need calorie counts for additional foods. Some websites that may be helpful are: 
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e www.healthyweightforum.org/eng/calorie-counter 
e www.calorie-counter.net 
e www.caloriescount.org 

You can also find calorie counts for most fast foods on the restaurants' websites 
(e.g., McDonald's). 

If the students are buying school lunch, you should be able to find out the serv- 
ing size and perhaps the calories from the lunch workers. At home you can get calorie 
counts from cans or food packages. Don't worry about being exact; you just want the 
students to have an idea of which foods are higher calorie and be able to practice add- 
ing together numbers that have some meaning for them. 

For younger students, you might have them do their lunch calorie count for about 
two weeks. Older students could do either lunch or dinner calorie counts for as long 
as they are interested. If you have students who are counting carbs or doing Weight 
Watchers, you can use their numbers instead. 


OBJECTIVE: The student will be able to add up 3-4 double (or more) digit numbers in 
a meaningful situation such as when planning or recording lunch or dinner menus. 


MATERIALS: 
e Calorie count books or calorie counts from restaurant websites (optional) 
e Sample menu list with calorie counts (below) 
e Blank Menu Plan form (Appendix) 
e Paper and pencil 
e Pictures of foods from ads in newspapers or magazines (4 pairs of pictures) 
€ Food packages or cans, if necessary 


SUCCESS STEP: Ask the students what a calorie is. Do not expect an exact definition, 
but see if they relate calories to food. Then ask them what things have calories. You 
should get enough successful responses to start them off with praise. 


PROCEDURE: 

1. Show a picture of a fast food item and then a fruit. Ask the students which is the 
healthier choice. Repeat with other pairs such as a bag of French fries and a baked 
potato, a Whopper and a peach, a piece of cake or some lasagna. It will be more 
interesting to the students if you pick foods that you know they eat so the experi- 
ence will be more real to them. 

2. Kid with the students if they give the wrong answer and praise them for correct 
answers. Ask them why they think some foods are healthier than others. Agree 
with any reasonable answer. 

3. Ask the students if they know why we really have to eat. Encourage the answer 
that we need energy from foods to run our bodies. Tell them that scientists have 
figured out a way to measure how much energy we get from a piece of food. The 
measure is called a calorie. Write the word on a piece of paper and show them how 
it is written. 

4. Tell the students that the human body needs a certain number of calories a day to 
work properly, but if you get too many calories, your body can't use them all in one 
day. If that happens, your body stores the calories—as fat. 
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5. Ask the students how many calories we need each day. After their guesses, tell them 
that it depends on your age, size, and, as you get older, on whether you are a boy 
or a girl. 


CHILDREN BOYS/MEN GIRLS/WOMEN 


Calories needed 
per day 
11-14 years 2200 calories 


Calories needed Calories needed 


Аде per day per day 


1800 calories 2500 calories 


2000 calories 


Adapted from www.keepkidshealthy.com and wecan.nhlbi.nih.gov 


Over 18 years 2200 calories 


Over 18 years 2600 calories 


6. Display the calorie chart. Have the students look at the table and point out how 
many calories they need for energy. Discuss mothers’, fathers’, and siblings’ energy 
needs as shown by calories. 

7. Ask the students how many meals а day they have—and snacks. Then discuss about 
how many calories we need at each meal. (You will probably have to divide the total 
calories needed per day by 3 for the answer.) Point out that many Americans eat 
more calories at their evening meal than at other meals and adjust the numbers to 
show that. 

8. Show the students the calorie and food list and ask them to choose what they would 
like to have for lunch or dinner. Then add up the calories. For example, if I chose a 
lunch meat sandwich for 350 calories, an orange for 100 calories, milk for 100 calories, 
and a cherry pie at 400 calories, I would have a total of 950 calories for that meal. 

9. Have the students compare that total to the amount recommended per meal for 
their age. Is it more or less than the total they should be aiming for? 

10. Ask them what they have for snacks. Have them add up the total calories in the 
snacks they typically eat every day. See if it’s almost as much as in a meal. 

11. Check the items wanted for your meal on the Calories and Food chart. Write the calo- 
rie count for each selection in the Menu Plan and ада to find the total calories. 


GENERALIZATION ACTIVITIES: 
Besides counting calories in meals, other activities can be used to practice addition: 

e If the student uses a pedometer when walking or an odometer when riding 
his bike, add up the total number of steps or miles he walks a week or month. 
Or have him add up the number of laps he swims over a week or a month. 

e At school (or home), set a goal to read 1000 (or another large number of) 
pages. Each time the student finishes a book, add it to a running total of the 
number of pages he has read. 

: € Play darts or ring toss and add up your score (in your head or with a calculator). 

e Keep track of the number of points your favorite sports team (or player) 
makes over a period of time. Add up the points and compare with other stu- 
dents' or family member's favorite teams. 
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CALORIES AND FOOD 


а Гаваи] a Тема Гә] 


Main Dishes Fruit/Vegetables 
Hamburger Lettuce 
Whopper Green beans 
Beef Burrito Mushrooms 
Chicken sandwich Tomato 
Roast beef sandwich Corn 


Lunch meat sandwich 
Ham & cheese sandwich 


Fruit cocktail (72 cup) 
Peaches ('/2 cup) 


Pizza (2 pieces) Apple 
Big Mac Banana 
Orange 


Strawberries (1 cup) 
Drink 


Desserts 


Cherry pie Diet pop 

Shake Regular pop 

Ice cream Milk 

Frozen yogurt Coffee/Tea 

Sundae Coffee/Tea (cream & sugar) 
Candy bar Water 

Choc. chip cookie 

Cake 

Jello 


Diet Jello 


Side Dishes Condiments 
French fries 1 T. butter 
Potato chips 1 T. Margarine 
Bread (1 slice) Gravy (1/4 cup) 
Baked potato Mayonnaise 
Mashed potatoes Ketchup 
Rice Mustard 
Macaroni & cheese Relish 
Baked beans 


MENU PLAN 


A copy of this list with spaces for added foods is available in Appendix B. 
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Solving Addition Word Problems 


tudents need to be able to solve addition situations in daily life. In real life, addition 

problems are not usually phrased as neatly as they are in math books or in math 
class. However, learning to solve story problems in math class can help students learn 
to recognize situations that call for addition, as well as how to turn those situations 
into addition equations. 

The language of story problems often poses difficulties for concrete learners. 
Many of these students use sentences that have simple syntax (grammar) such as 
“The boy (subject) ate (verb) the hot dog (object).” However, the question at the end 
of a story problem is a much more complicated sentence. The question at the end of 
the problem usually reverses subject and verb and begins with a question word such 
as how or a wh word. For example, “The Barbers drove 30 miles the first hour and 40 
the second hour. How many miles did they drive altogether?” This type of sentence is 
called a transformation and is much more difficult for some students to understand 
than a simple declarative sentence with a blank left for the answer: “The Barbers trav- 
eled number of miles in two hours.” 

To help your students understand the language of story problems, write the de- 
clarative sentence after the question sentence as often as necessary. Hopefully, if the 
students can learn to change the question at the end of a word problem to a declarative 
sentence themselves, they may be better able to understand the word problems they 
are given in school. However, they may need to have a lot of modeling to be able to 
write their own declarative answer sentence. 

In addition, since the students are hands-on, concrete learners, use manipula- 
tives, a number line, and drawing or acting out the problem to help make the solu- 
tion visual. Try out several methods for making the story problems visual and let the 
students choose the methods that work for them. 

Several published math programs (Swann, 2004; Semple, 2007) have students 
fill out a simple form to make solving word problems easier. I have included a similar 
form which will be expanded as students learn to do subtraction, multiplication, and 
division word problems. The form has to be used consistently if the students are going 
to learn to use it as part of their own problem solving. 


Scott was quite competent at doing addition and subtraction problems 
with the calculator. However, when confronted with story problems, he seemed 
completely at sea and had no idea what process to use. His mother backed up 
and used yellow construction paper strips to represent the items in the prob- 
lem. He began to manipulate the strips to see if he needed to add or subtract. 
However, he seemed to have little interest in the problems. His mother said, 
“Just pretend that these yellow strips are bananas, as in the story problem.” 
He was silent for a minute, and then went to the kitchen counter and picked 
up two bunches of bananas. He showed much more interest in solving the 
problem using the real bananas. Even though he was competent with the 
calculator in addition, he needed to see the actual hands-on application to 
realize the value of addition. 
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As you work with your student(s) on solving story problems, you may find 
CONCRETE с f : : ; 
that some have difficulty moving from handling the actual objects to using more 
OBJECTS TO А з А : 
abstract problem-solving methods such as drawing tallies or circles to represent 
REPRESENTATIONAL those objects or representing objects with numbers. We can make the steps a little 


OBJECTS smaller for them. 


OBJECTS TO PICTURES 

If you have a student who seems stuck on the 
stage of counting actual objects to add groups to- 
gether, help him see that counting pictures of the 
objects gets you the same answer. For example, if 
the student is adding 5 balls plus 2 balls, you could 
match up each real ball with a realistic picture of a 
ball. Have the student count the real balls (7) and 
then count the pictures of the balls (7) and point 
out that those amounts are the same. Using pictures 
from ads or clip art, repeat the matching process with 
other problems. Say that John brought 4 apples for 
the fruit salad and Sarah brought 3 kiwi fruits. How 
many pieces of fruit do they have altogether? First 
do the problem with the real fruit. Then match each 
fruit with a picture and count the pictures. Compare 
that answer with the answer for the real fruit. 

See if the student can do some simple addition us- 
ing just pictures. If he is unable to do so, you might need 
to do more situations using real objects and pictures. 


REPRESENTATIONS 

Once the student can add pictures of objects rather than actual objects, you can 
progress to using more abstract representations. You could start out using the same 
fruit problem but give the student 4 single strips of paper to represent the apples and 
3 single strips to represent the oranges. If the 
student doesn’t understand what the strips stand 
for, write “apple” or “kiwi” on the strips or draw 
pictures of the fruit on the strips. 

Lay the strips out in a line, with the 4 strips 
grouped together and the 3 strips grouped to- 
gether. Show your student how you can add them 
together (count them all, or add on from 4 or use 
the calculator to add 4 + 3). 

Next, staple the 4 strips together in one 
bundle and the 3 strips together in another bundle. 
Write 4 on the one bundle and 3 on the other. See 
if the student still realizes that you have to add 4 
+ 3 to get the total. If he does, move on to the next 
step, if not, have him count to see that there are 
still 4 and 3 strips in the bundles. 
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Next, show him that you can draw а circle to stand for apples and write 4 inside, 
and draw a circle to stand for kiwis and write 3 inside and put them together with a 
plus sign to find out how much you have in all. Write the numbers in the circles in the 
appropriate box on the form. 


SOLVING PROBLEMS WITH HANDS-ON ACTIVITIES 


OBJECTIVE: The student will be able to solve simple addition story problems by using 
manipulatives, a number line, drawing or acting out the situation, and/or writing a 
number sentence. 


MATERIALS: 
• Two volleyballs and 5 tennis balls or two other types of balls 
e A 1-20 number line from previous activity and a token 
• Paper and pencil or marker 
e Addition form (in text and also in Appendix B) 
e Addition word problems (in text and also in Appendix B) 
• Calculator 


SUCCESS STEP: Give the students a simple one-digit addition problem to solve. Praise 
their success. 


PROCEDURE: 

1. Introduce the following problem to the students by making the story visual: 
LaNell has two volleyballs and five tennis balls. How many balls does LaNell 
have in all? 

2. Read the problem to the students. Have them write down the numbers involved. 
Model with them how you change the question at the end of the problems to an 
answer sentence with a blank. “LaNell has balls.” 

3. Ask the students how they could draw, act, or show the problem on the number line. 

• Use actual balls to show how the balls can be counted together. 

e Draw two large balls and five smaller balls and count them for the total. 

e Put a pencil on the 5 of the number line. Then hop the token for two more 
jumps to land on 7. 

e Do the same story problem again, changing the numbers of the balls: e.g., Emily 
has one volleyball and four tennis balls. How many balls does Emily have in all? 


Solving Addition Problems Using a Structured Form 


H and each student an addition word problem form (see samples A, B, C, and D on 
the following pages) and have him or her fill out the form just as in the hands-on 
experiences above. (Blank copies of the form are available in Appendix B.) 


1. Students may balk at writing on the form when they can do the problem in their 
heads because of the small numbers in the problem. Tell them that we want to 
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learn the process with easy numbers so they will know how to do the more dif- 
ficult problems. (They will need to know that addition makes the total larger than 
the numbers in the problem so they can tell the difference between addition and 
subtraction later on.) 

2. Inthe acting-out stage, some students may need to use the actual objects (or pictures 
of them) at first. When the students are able to transition from using the actual 
objects to a semi-concrete representation, you can use straws or craft sticks to rep- 
resent the items. I use construction paper strips about 2" long because I can write 
on each strip what it represents. For example, in transitioning from real bananas, 
I write the word “banana” on yellow paper strips. 

3. Eventually, they can choose between drawing/acting out the problem or using a 
number line because some problems lend themselves to one kind of semi-concrete 
solution more than another. 

4. At first, it is important that the teacher revise the question sentence to one that has 
regular word order; e.g., “The total number of marblesis__.” The student needs 
to see how this change can be made, but will be more apt to learn it from seeing 
many models beforehand. 

5. Have the students do the following addition story problems with you, helping them 
fill in the form as they go along. 

6. Have the student do the sample addition problems above on the forms. Start 
working out the problems orally as a group, then see if the students can do them 
independently. 

7. Have the student do the Addition Word Problems Worksheet in Appendix B. 


Chances are, your student or students will need more practice with addition 
word problems than is given here. You may want to use simple steps to help them 
succeed in learning: 

• Go through the given problems with the students orally. Ask them what the 
problem is asking. Talk about whether your answer is going to be bigger than 
the biggest number in the problem, etc. 

e Then have the students go through the same problems independently. 

• Next use the same problem using different names than in the original problems. 

• Then use the same problem using different numbers than in the original. 

• Finally have them do new problems which are similar to the original problems. 


The above suggestions were adapted from the method given in Hot Math, a pro- 
gram from the National Center on Accelerating Student Learning (CASL), Vanderbilt 
University by Lynn S. Fuchs and Douglas Fuchs (2002). 


Note: Students may pick up that certain words signal one operation. My son told me that 
“together” and “altogether” usually mean addition. He is right, but many words are deceiv- 
ing. The word “total” usually means addition, but not always. For example: “Mark had 8 
candy bars. His brother took 3 of his candy bars. What was the total number of bars that 
Mark had left? The word “total” in that case means the final amount of candy bars after 
subtraction—not addition. If possible, have the students think through the problem to get 
the answer rather than rely only on certain key words. 
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SAMPLE ADDITION PROBLEM А: 
Emily has two volleyballs and five tennis balls. How many balls does Emily have in all? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks) 


DRAW (OR ACT OUT) THE PROBLEM 


00 OOOOO 


or 


2 Volleyballs, 5 Tennis balls 


Picture of student with balls 


(Write answer sentence with a blank) Б 


Picture of a number line 


Emily has balls. 


or 


Act out the problem with balls 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest Larger = addition 


number in the problem? 


WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


WRITE NUMBER SENTENCE (е.д.,8 + 4 =  ) 


Emily has 7 balls. 
SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


2+5=7 
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SAMPLE ADDITION PROBLEM B: 
Washington High has 7 drum and bugle corps members who play the drums. They also 
have 9 members who play bugles. How many members do they have altogether? 


READ AND UNDERSTAND THE PROBLEM 
(Write needed numbers with their labels; e.g., 4 desks) 


DRAW (OR ACT OUT) THE PROBLEM 


0000000 OOOOOOOOO 


7 members, 9 members - 


use strips of paper that have the words 


(Write answer sentence with a blank) drum and bugle on them 


Washington has drum and bugle 


corps members. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


number in the problem? Larger — addition 


(The whole band will have to have more total 


members than one of the groups.) 


WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


WRITE NUMBER SENTENCE (е.о., 8 +4=  ) 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


7+9=16 
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SAMPLE ADDITION PROBLEM С: 
Rowan sold 8 pizzas for the school fundraiser. Mark sold 4 pizzas. How many pizzas 
did they sell altogether? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks) 


DRAW, USE NUMBER LINE, 


OR ACT OUT THE PROBLEM 


8 pizzas, A pizzas 


(Write answer sentence with a blank) 


The total number of pizzas sold was 


FIND OPERATION: 


CIRCLE OPERATION 


Will the answer be larger than the biggest 


number in the problem? Larger = addition 


(The total number of pizzas that Mark and 
Rowan sold has to be larger than what either 


one of them sold alone.) 


WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


WRITE NUMBER SENTENCE (e.g.,8+4=__) 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


8+4=12 
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SAMPLE ADDITION PROBLEM D: 
Katri bought school supplies. She bought paper for $1, folders for $4, and pencils for 
$1. How much did she spend on school supplies? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks) OR ACT OUT THE PROBLEM 


51 54 $1 


(Write answer sentence with a blank) 


Katri spent $ on school supplies. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest $ jun 
number in the problem? arger = ааатоп 


WRITE NUMBER SENTENCE (е.о., 8 +4 = . ) WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


$1+$4+$1= 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


54 Тєаснімо Матн то People WITH Down 5омрвоме AND Отнев Намоѕ- Ом Learners, Book 2 


Commercial Games to Buy ог Try 


e Play the card game Over and Out (www.jaxgames.com). 

To play Over and Out, players add number cards to a central pile while trying not to exceed the 
number on a target card (22, 33, 44, 55, or 66). Each player's card either increases the total (by 
adding 1, 2, 3, 4, 5, or 10) or decreases it by 10 (subtract 10 card). Players who play a card that 
makes the total go over the target number lose 1 token, and are dealt 1 fewer card for the next hand, 
making it trickier to select cards to play that won't exceed the target number. This is a good game 
for mental addition of small sums. The cards requiring you to subtract 10 or multiply by 2 could be 
removed if you only wanted to practice addition. 


Play the game Match 'Em (www.jaxgames.com). 

One player puts out a card with a number on it. The next 
players have to match that person's number with an identical 
card or with cards that add up to the first person's number. If 
that is not possible, the next player draws two cards and puts 
out a new number to match. The person who knows his small 
value addition facts well has the advantage. A calculator can 
be used also. 


Play the game Operation (Milton Bradley). 

When a player successfully removes a part from the body, 
he receives a card saying how many hundreds of dollars he 
earned for the operation. At the end of the game, players add 
up their cards to find the total amount they have earned. 


Play the game Math Dash (Learning Resources). 

Players use number tiles to create equations using ad- 
dition, subtraction, multiplication, or division on a Scrabble- 
like board. 


Снартєа б 


Reviewing Subtraction 


Questions to be answered: 

Can the student: 

1. Explain the principles of subtraction. 

2. Identify the types of word problems that use subtraction. 
3. Solve all types of subtraction word problems. 

4. Solve subtraction word problems (using structured form). 


5. Solve mixed subtraction and addition word problems. 


6. Write original addition and subtraction problems (optional). 


Subtraction Using a Calculator 


y 1 of Teaching Math details my rationale for using the calculator early and 
often with students who are concrete learners. If you have not read Volume 1, refer 
to Appendix A, Use of the Calculator, for tips on selecting a calculator and on teaching 
students a procedure to use in entering numbers into the calculator. 


Principles of Subtraction 


S V is more difficult than addition because it is used in several different 
situations. The principles that need to be reviewed for subtraction are: 
1. Subtractionisthe reverse of addition. Subtraction can be checked 
with addition. 
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2. The order of the numbers is very important. The larger number 
is placed on the top in pencil-and-paper subtraction, and the 
larger number is put into the calculator first. 

3. Subtraction is used when you want to know the difference between 
two numbers, and is called for in several types of problems: 

e “Take away” problems 

e Comparison problems 

e “How much more” problems 
e Change-back problems 

4. The sign for subtraction is called minus and is a dash (—), as 
contrasted to the plus sign (+) that stands for addition. 


Hands-on learners may have difficulty with the language used for subtraction 
problems. First, as was discussed in the addition chapter, many students with Down 
syndrome and other hands-on learners use sentences that have simple syntax (gram- 
mar) such as “The girl (subject) ate (verb) the ice cream cone (object)." The question 
at the end of a subtraction problem is usually in a form that reverses subject and verb 
and begins with a question word such as how or a wh word. For example, *The boys 
gathered 30 pieces of trash on the cleanup drive and the girls collected 24 pieces of 
trash. How many more pieces of trash did the boys collect than the girls?" The last 
sentence starts with a question word, then has the object followed by part of the verb, 
then the subject, and then another part of the verb. This type of sentence is called a 
transformation and is much more difficult for some students to understand than a 
simple declarative sentence with a blank spot for the answer. When students are first 
learning to do subtraction word problems, it will be helpful to rewrite the question 
sentence as a declarative sentence such as “The boys collected more pieces of 
trash than the girls did." 

Second, take-away subtraction is quite easy to visualize, but comparison, how- 
much-more, and how-much-change subtraction problems do not sound as if anything 
is being taken away. For example, “Раш had 4 marbles and Kyle had 9 marbles. How 
many more marbles does Kyle have?" Nothing is being taken away in that problem 
and the same is true of the other types of subtraction. Students just have to learn that 
those types of problems need the process of subtraction. 


TAKE-AWAY SUBTRACTION 
OBJECTIVE: The student will be able to use subtraction for take-away situations. 


MATERIALS: 
e Slate and chalk or whiteboard and marker 
ө 24+ cookies cut out of construction paper for demonstration (at least 12 
paper cookies for each student) (Appendix B) 
e Real cookies if desired 
e Number line (1-30) 
e Paper clip, penny, or other small token 
e Take-away Subtraction Worksheet (Appendix B) 
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SUCCESS STEP: Hold out some paper cookies and ask the student to show you what 
the expression take away means. Encourage her to show you with actions. 


PROCEDURE: 


1. 


Tell the students that one of the students (use а student’s name) had 24 cookies 
and another student came in and grabbed away 6 of them. How many are left? Act 
out the story with paper cookies. 


. Have the students count how many cookies are left (18). 
. Repeat the problem, telling each student to take away a different number of cookies. Then 


ask them how many cookies are left. You can laugh and make it a fun experience. 


. You may also do the problem using real cookies and having the students “take-away” 


1 or 2 cookies at a time and counting to see how many are left. 


. Repeat the above procedure with other simple problems that you make up. Use 


concrete objects, pictures, or strips of paper in acting out the problems. It helps to 
personalize the problems by using the students’ names. 


. Write the words “take away” on the slate or whiteboard so your students can visual- 


ize the name of the most common form of subtraction. 


Using the number line 


^ 


8. 


10. 


11. 


Now have the students subtract cookies using the number line. Have the student 
put her finger on the 24 on the number line and put a pencil there. 

Tell the student you want her to take away 6. Ask the student to hop the token 
6 steps backward and look what number is there. You have put a pencil on the 
24 so the student can look back at the original number and visualize the "take 
away" action. 


. Repeatthe above with several simple problems that you have personalized by using 


the students' names. 

Continue practicing take-away problems (involving numbers under 30) until the 
students feel secure. 

The students will probably need many concrete situations before they really un- 
derstand take-away subtraction. When you feel they are secure, do the Take-away 
Subtraction Worksheet in Appendix B. To do these problems, the student crosses 
out pictures of the items that are taken away and then does the same problem 
written out. 


COMPARISON SUBTRACTION 


OBJECTIVE: The student will be able to demonstrate that comparison situations 
require subtraction. 


MATERIALS: 


e 12 paper cookies for each student and the teacher (Appendix B) 

e Red construction paper squares and blue construction paper squares to be 
used as team labels 

e Number line (1 — 50) 

e Number Line Subtraction worksheet 
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SUCCESS STEP: Hold up some of the paper cookies and ask the students if they 
remember what they were used for in their last math class. Encourage them to say 
something about take-away subtraction. Praise correct answers. 


PROCEDURE: 

Hand out 6 construction paper cookies to one student and 3 cookies to another (or 
give the student 3 and yourself 6 if you are only working with one student). Ask 
the students who has more cookies. 

. Then ask, “How many more?” Have the students lay out their cookies in a line, matching 
cookie to cookie. They should be able to see that one student has 3 more cookies. 


1. 


10. 


. Tell them that they got the answer using subtraction. No cookies were taken away, 


but the same process is used for comparison. 


. Pair the students up, assigning half to the Red team and half to the Blue team. Give 


out the colored paper so each pair has one Red square and one Blue square. 


. Give each student 12 paper cookies. 
. Call out a comparison situation, saying, "Red team has 4 cookies. Blue team has 6 


cookies. Put that many on the table in front of you.” 


. Ask who has more cookies, Red or Blue. Let them all answer. 
. Tell them that you are going to compare the two amounts. Then ask them, "How 


many more?” 


. Let each student individually tell you how many more. Emphasize that they are us- 


ing subtraction. Have them work out the same problem on their calculators using 
the minus sign. 
Repeat the comparisons with every combination possible using 12 cookies. 


Using the number line for comparisons 


11. 


12. 


Pass out a number line (1 – 30) to each pair of students and tell them you want 
them to find how much more 6 is than 3. Using the number line, have the students 
place a pencil on the larger of the numbers (the 6). Have them put a token on the 
smallest number (the 3) on the number line. 

Ask how they can find the difference between the two numbers. Hopefully they 
will tell you that they can count the numbers (or hops) between the two numbers 
they have marked to find the difference. Have the student demonstrate what to do. 
If no one is able to demonstrate, you show counting the hops and have the students 
do the same procedure on their number lines. 
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13. Give the students some more simple problems (e.g., 18 – 4) where the numbers 
are under 30. Have them demonstrate how to use a number line to find the answer 
while you are watching. 

14. Continue with some comparison subtraction problems using the number line or 
acting the problems out. Try to come up with situations that the students will find 
meaningful. For example: 

• Kayla (use name of student) got 5 presents, but her little sister got 9. 
How many more did her sister get? 

e The students at (your school) get 8 days for Spring Break. The students 
at (rival school) get 12 days. How many more days off do they get? 

e Tyler is 13. His brother Nate is 16. How many years older is Nate 
than Tyler? 

15. Then add the number line strips from 31—50 to make a line from 1-50. (Putitona 
large table.) Have the students do some more simple problems with larger numbers 
(still under 50). Keep emphasizing the word comparison as you do each problem. 
Have the students chant the sentence "Comparison means subtraction!" as many 
times as seems appropriate. 

16. When you are sure that they have the concept securely, have them do the Number 
Line Subtraction worksheet from Appendix B. 

17. Forthe next session, have the students correct their worksheets using a calculator. 
Review with them how to put the problems in the calculator. Put the larger number 
first, then press the minus sign (—), then put in the smaller number and follow 
with the equals sign. 


The Key Word Method 


Some students rely on using the key word method for deciding which operation to use. For example, they learn 
to use subtraction if the problem uses less than or other similar words. Unfortunately, some question words or 
phrases can be deceiving as far as what operation is needed. For example, phrases such as "how much more”” 
or "how many more" used in comparison subtraction sound as if you should add because of the "more" and 
"many." This usage can be very confusing for students with language-related disabilities. The method used for 
story problems in this volume of Teaching Math emphasizes thinking through the problem to figure out the an- 


swer. Some of the students may pick up some of the reliable key words (such as "difference") on their own. 


TOP THIS SUBTRACTION GAME 


OBJECTIVE: The student will be able to subtract small value numbers mentally (or 
by calculator). 


MATERIALS: 
e Deck of playing cards with face cards removed and ace counting as 1 
e Counters such as bingo chips, smooth stones, or buttons (50-100) in a box or 
bowl in the center of the table 
e Calculator 
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PROCEDURE: 

1. Shuffle the cards and divide them 
into two piles. Two students or the 
teacher and student play together 
in pairs. 

2. Each student draws а card from her 
pile and shows it to her partner. 

3. The player who has the larg- 
est number subtracts the other 
player’s number from her number 
(may use calculator). If she gets 
the correct answer, she draws that 
number (the difference) of coun- 
ters and puts them in front of her. 

4. The game continues until all the 
cards have been drawn. The player 
with the most counters wins. 


Uses of Subtraction in Word Problems 


“HOW MUCH 
MORE" 
SUBTRACTION 


HOW MUCH 
CHANGE 


| addition to the two types of subtraction problems reviewed above, students may 
also encounter two other types of problems in real life: 

1. “how much more” problems, and 

2. “change-back” problems. 


When you know the price of an item, but you don’t have enough money to buy 
it, you need to use “how much more” subtraction. You look at how much money you 
have now and figure out how much more money you need to save or earn to purchase 
that item. This problem essentially involves finding the difference between the two 
amounts, but students have difficulty understanding that it calls for subtraction. 
Since this situation commonly comes up in students’ daily lives, Iam considering it a 
separate category of subtraction to be taught. 


For example: 

Heather is saving to buy a CD. The CD costs $12, but she only has $6 saved up. 
How much more money does she need? 

(Heather needs $___ more to buy the CD.) 


The student should learn that the amount of money she needs will be smaller than 
the price of the item. 


Another very common situation that requires subtraction occurs in figuring what 
the change should be if you have given the clerk an amount larger than what is needed. 
The student needs to know that the change she gets back will always be smaller than 
what she gave the clerk—therefore, we use subtraction. 
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For example: 

Mark is buying a pair of boots. The boots cost $70 including the tax. 
Mark had four $20 bills ($80) to give the clerk. 

How much change should he get back? 

(The amount of change ће will get backis___.) 


(See Chapters 13-15 for more information on teaching about change.) 


The real difficulty comes in word problems when the students need to see these 
questions as requiring subtraction. Sometimes, learning to name the types will help 
the student know when to use subtraction. The following exercise focuses on helping 
students recognize the types of subtraction. However, if a student is not able to name 
the types, but does recognize that those types require subtraction, you do not need to 
insist that she learn to label the types of subtraction. 


RECOGNIZING TYPES OF SUBTRACTION (OPTIONAL) 


OBJECTIVE: The student will be able to recognize the types of subtraction and label 
them appropriately. 


MATERIALS: 
• Pencils 
e Types of Subtraction Worksheet from Appendix B for each student 


SUCCESS STEP: Draw a minus sign on the paper and ask the student what that sign 
means in math. Praise correct identification. 


PROCEDURE: 

1. Review with the students the different types of situations where we use subtrac- 
tion—take away, comparison, how-much-more, how-much-change. 

2. Read each word problem with the students and have them label orally the type of 
subtraction that is needed. 

3. Some of the word problems on the worksheet will be identical to the problems that 
will be used later on in introducing subtraction using a structured form. The famil- 
iarity of the problems will help students learn the new task of using the form. 

4. When all problems have been discussed, have the students do the worksheet inde- 
pendently. 


Subtraction with Larger Numbers (Using the Calculator) 


he students should have learned to do simple subtraction with their calculators 

in Book 1. However, they will need practice using the calculator to subtract larger 
numbers. Above all, they need to remember to put the larger number in their calcula- 
tor first. Remind them that in addition, it doesn’t matter in what order you enter the 
numbers, but in subtraction the order is very important—Largest Number First. 


62 TEACHING Матн то People WITH Down SYNDROME AND Отнєа Намоѕ- Ом Learners, Book 2 


CALCULATOR ACTIVITY 


OBJECTIVE: The student will be able to accurately subtract numbers with two or 
more digits with the calculator. 


MATERIALS: 
• Calculator 
e Subtraction with Larger Numbers worksheet 
• Pencil 


SUCCESS STEP: Have the students do the problem 9-6 = 
on their calculators. Help each to be successful. 


PROCEDURE: 

1. Go through two problems on the worksheet with the 
students. 

2. Have the students finish the worksheet independently. 

3. Ifmeeded, change some of the numbers on the worksheet 
and have the students complete the same problems 
under your supervision until you feel that the process 
is almost automatic. 


Solving Subtraction Word Problems Using a 
Structured Form 


he process for subtraction uses a form similar to the one introduced in the previous 
chapter for addition. The student reads the problem and makes the answer sentence 
using a blank. (At first the answer sentence will be given to the student.) Then she 
draws, acts out, or uses the number line to make the problem visual. She determines 
that the operation will be subtraction because the answer will be smaller than the 
biggest of the numbers given. Next, she writes the number sentence and solves the 
problem. She then puts the correct answer in the blank of the answer sentence. 
When the students are secure with doing subtraction using the form, have them 
do the Subtraction Worksheet (Using Structured Form) from Appendix B. Use the blank 
Word Problem Form (Addition and Subtraction) from Appendix B for the students to 
work the problems. 
Most likely, your students will need much more practice with subtraction word 
problems. You may want to use these simple steps to help them learn with success: 
• Go through the given problems with the student orally. 
• Then have the students go through the same problems independently. 
• Next, use the same worksheet using different names than in the original 
problems. 
e Then use the same worksheet using different numbers than in the original. 
• Finally, have them do new problems that are similar to the original problems. 
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SAMPLE SUBTRACTION PROBLEM A: 
Heather is saving to buy a CD. The CD costs $8 but she only has $5 saved up. How 
much more money does she need? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


(Write answer sentence with a blank) 


Heather needs $ more to buy the CD. 


FIND OPERATION: 
Will the answer be larger than the biggest 
number in the problem? 


Is the number of dollars that she needs to earn 
larger than the price of the item? 

($8) (No, smaller) 

(The idea is that the stuent doesn’t exactly 
know what the answer number will be, but she 


does know that the answer will be larger than 
the biggest number—or not.) 


WRITE NUMBER SENTENCE (e.g.,8+4=__) 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


8-5=3 


DRAW, USE NUMBER LINE, 
OR ACT OUT PROBLEM 


Draw the number of dollars needed; Cross out 


number of dollars that Heather already has. 


AGU 


(Slash represents dollars already earned.) 
2 


CIRCLE OPERATION 


Larger = addition 


Smaller = subtraction 


WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 
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SAMPLE SUBTRACTION PROBLEM B: 
Mark wanted to buy a bike helmet. The helmet cost $24. Mark gave the cashier $30. 
How much change should he get back? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 
(Write answer sentence with a blank) 


Mark will get $ in change. 


1 2 
FIND OPERATION: CIRCLE OPERATION 
Will the answer be larger than the biggest 
number in the problem? Larger = addition 
Will the amount of money you get back in Smaller = subtraction 
change be larger than the amount of money 
you paid him? (No) 
3 4 


WRITE NUMBER SENTENCE (е.о., 8 + 4 = __) WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer sentence 


$30-$24 = in square 1) 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 
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SAMPLE SUBTRACTION PROBLEM C: 
Lexy brought 12 bottles of root beer to the Community Center for a party. Her friend 
Sandy brought 7 bottles of diet cola. Who brought the most drinks? How many more 


bottles did she bring? 
READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


Draw 12 bottles. Then draw 7 bottles and 


compare them. 


12 bottles—Lexy 
7 bottles—Sandy 


(Write answer sentence with a blank) 


One girl brought more bottles 
than the other girl. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 
number in the problem? Larger — addition 


(No, the difference between both girls' bottles Smaller — subtraction 
can't be more than the largest number of 
bottles brought.) 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


SOLVE PROBLEM (eg,8*4-. ) 
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SAMPLE SUBTRACTION PROBLEM D: 
You have 7 packs of gum. Then you give 3 of them to your brother. How many packs 
of gum do you have left? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 
(Write answer sentence with a blank) 


You have packs of gum left. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


number in the problem? » 
Larger — addition 


(Will you have more packs of gum left after Smaller — subtraction 


you give 3 away?) 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 


SOLVE PROBLEM (e.g.,8+4=__) 
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SAMPLE SUBTRACTION PROBLEM E: 
Karryl‘s family had their picture taken. The photographer charged $12 for the pictures. 
Karryl gave him $20. How much change did she get back? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


(Write answer sentence with a blank) 


Karryl received $ for change. 


| 


Will the answer be larger than the biggest 


number in the problem? 


(Can Karryl get more money back than she 
paid the photographer?) 


WRITE NUMBER SENTENCE 


SOLVE PROBLEM (е.9.,8 +4 =  ) 


FIND OPERATION: 


DRAW, USE NUMBER LINE, 
OR ACT OUT PROBLEM 


CIRCLE OPERATION 


Larger = addition 


Smaller = subtraction 


WRITE ANSWER SENTENCE 


(Write the answer in the blank of the answer sentence 
in square 1) 
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SAMPLE SUBTRACTION PROBLEM F: 
MacKenzie has 11 Barbie dolls. On a trip to grandma’s house, she brought along 6 of 
her Barbie dolls. How many dolls does she have left at home? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


11 dolls, б dolls 


(Write answer sentence with a blank) 


MacKenzie has dolls left at home. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest К Ad 
number in the problem? arger = addition 


; Smaller = subtracti 
(Can MacKenzie have more dolls left at home aller — suptractign 


than the total of dolls she has?) (No) 


3 4 
WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer sentence 
in square 1) 
SOLVE PROBLEM (е.9,8 +4= _) 
5 6 


OPTIONAL: Go back to the addition and subtraction worksheets that the students have 
already done. Cross out the answer sentence that has the blank on each sheet. Have 
the students write the answer sentence with the blank themselves. (The total number 
ofitemsis____.) They don’t have to do the problems themselves. You are just seeing 
if they have the idea of changing the question to a declarative sentence with a blank. 
This step is optional because students do not have to master it before they go on. 
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MIXED SUBTRACTION AND ADDITION WORD PROBLEMS 


OBJECTIVE: The student will be able to distinguish between addition and subtraction 
problems and work accordingly. 


MATERIALS: 
e Mixed Addition and Subtraction Problem Worksheet from Appendix B 
e Number lines (as used above) 


SUCCESS STEP: Ask the student to show you 10 take away (minus) 4 on the number 
line. Model and have student repeat if done incorrectly. 


PROCEDURE: 

1. Have the students show you 8 - 2 on the number line. 

2. Using the worksheet from Appendix B, have the students read aloud the problems 
one by one. 

3. Askthe students to tell you whether the answer is going to be larger or smaller than 
the numbers in the problem. Talk about using addition if the answer is going to be 
larger than any of the numbers in the problem. If the answer is going to be smaller 
than the largest number in the problem, they should use subtraction. 


For example: 

At Christmas time the family counts 12 presents under the Christmas tree. 
Four of the presents are for Mom and Dad. How many are left for the rest 
of the family? 


The answer has to be less than the largest number in the problem because the number 
of presents left can't be bigger than the total amount of presents. Therefore, the process 
must be subtraction. 


4. Go through the entire worksheet with the students, not doing the problems, 
but having them decide on the operation. Keep a record of their choices. If they 
have trouble deciding, have them make a simple picture as was done on the 
form—for example, draw 12 squares for presents and then cross out 4 of them 
for Mom and Dad. 

5. Then it is time for the students to actually work the problems with their calculators. 


The second line on the form (shown on the next page) is the question "Is the 
answer going to be larger than the biggest number in the problem?" 


Larger answer * Addition 
Smaller answer ™ Subtraction 


Written this way the form can be used for addition or subtraction. This method of 
determining the operation needed requires that the student think about what the answer 
will be ahead of time and requires that she read the problem carefully. This structured 
approach will be expanded with the processes of multiplication and division later. 
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READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


(Write answer sentence with a blank) 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest Larger = addition 


number in the problem? 
Smaller = subtraction 


4 
WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer sentence 
in square 1) 
SOLVE PROBLEM (e.g.,8 +4= _) 
5 6 


THE JOURNEY GAME 


OBJECTIVE: The student will be able to do simple addition and subtraction number 
and word problems in a game context. 


MATERIALS: 
• Die 
e The Journey game—part of original informal assessment from Appendix B 
e Problem cards for addition and subtraction—both number and word problems 
• Game pawns 


PROCEDURE: 

1. Place the game pawns on Start. 

2. One student throws the die. She moves her marker the number of dots she has 
thrown with the die. 
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3. The facilitator hands the appropriate card (addition number and word problems 
and subtraction number and word problems) to the student. 

4. If the student can solve the problem, with or without the calculator, she moves the 
marker one place ahead if the problem is a number problem and two places if it 
is a word problem. (I usually let the students choose a number or word problem. 
However, if the students never choose word problems, I play the game with only 
word problems.) 

5. The players must follow the instructions that are given on the spaces where they 
land. The player only has to obey a penalty square one time. If she lands on it again, 
she solves the problem as if it was a regular square. 

6. The winner must land on the finish by exactly the right number. She may also win 
by doing a problem correctly and moving ahead one or two places. 

7. You can control which problems the student gets or you can put the appropriate 
cards face down on the game board and let the student choose. 

8. The Journey is a game that can be played over and over again. You can shape the prac- 
tice by giving players number and word problems that fit what you want to review. 


Note: When I was working with students to teach them how to do word problems with either 
addition or subtraction, they would sometimes ask me to quit teaching so they could play the 
Journey game. I then began using the problems on the Journey game cards to teach them. They 
quickly found out that if they paid attention while I was teaching, they would have the same 
or similar problems in the Journey game that followed and would be more likely to win. 


Writing Original Word Problems (Optional) 


5 students can learn more thoroughly when they have to be the “teacher” 
and write their own problems. If the students are able to write three sentences eas- 
ily, they may be able to do this on their own. If not, they may want to give the problems 
orally and see if the class can solve them. The rules for writing word problems are: 

1. You must have a main character or characters. 

2. You must have a problem to be solved. 

3. You can use the processes of addition or subtraction. 

4. You must have two or more sentences. 


At first, you may give your student(s) a card with the number problem on it, such as 
9+11 + 14 =____.Thenthestudentwrites а story around those figures. For example: 
Three boys collected seashells at the beach. Allen found 9, Nathan found 11, and Ryan 
found 14. How many did they collect all together? The total number of shells 15 — . 

Have the students write their problems on a large index card in pencil. If neces- 
sary, have them dictate their word problem while someone else writes it down. The 
student should write the answer on the back of the card. You collect the cards and 
correct them with the student. 

When the cards are ready, you can either present them to the class on an overhead 
projector or have students exchange cards with a partner. 

Later you can have them make up the numbers also. You can control the size 
numbers that are used when you hand out the card with the numbers. At this stage, I 
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suggest using numbers under 30. If the students are not able to come up with a scenario, 
suggest scenarios to them. For example, “There were 20 kids in the pool. Then ——.” 

As you can see, they will use language skills as well as math skills when devising 
their own word problems. 


GENERALIZATION ACTIVITY—BUYING SNACKS 


OBJECTIVE: The student will be able to do simple addition and subtraction problems 
in a simulated or real daily living situation. 


MATERIALS: 
e Menu board from Appendix B 
e $1 bills for teacher (either play money or real) 
€ A $5 bill for each student 


SUCCESS STEP: Ask the students what they like to eat when they go to a baseball 
game or an outside activity or picnic. Praise their contributions. 


PROCEDURE: 

1. Show the students the menu board and talk about the items and the prices. 

2. Give each student $5 in play money to buy some snacks. 

3. Ask each student to write down (or tell you) the two items she would like to “buy.” 
Have her add to find the total for the two items. Then have her subtract that total 
from $5 to see how much money she would have left. 

4. Gothrough the process of having each student pay for her snacks with her $5. Give 
her change and have her check to see whether you gave her the correct amount. 

5. If possible, let the students choose two snacks from the menu and order them from 
a real snack bar at a movie theater, ball park, bowling alley, etc. Then they will re- 
ally know why this skill is needed. 


GENERALIZATION ACTIVITIES 

e Use comparison subtraction when discussing sports scores. For example, Team 
A scored 77 points and Team B scored 65 points. How much did Team A win by? 

e At home, tell your child she has 60 minutes to watch TV, do video games, be 
on the Internet, etc. After she uses 30 minutes (or another amount) subtract 
to see how much time she has left. 

e When playing board games that use dice, have players subtract, rather than 
add, numbers to see how many spaces they can move. To make it more chal- 
lenging, make your own dice using commercially available blank dice or the 
number cube template in Appendix B. Customize the dice with whatever 
numbers you want the student to practice subtracting with. 

e Have your child count up how many calories she has eaten so far today (as 
described in Chapter 5). Then subtract from the total number of calories she 
should eat to see how many are left. 

e Set individual or group goals such as to read 50 books, swim 100 laps, collect 
300 cans for a food drive, walk 5000 steps (using a pedometer). Periodically 
subtract to see how many more you need to reach the goal. 


CHAPTER 7 


Introducing Multiplication 


Questions to be answered: 


Can the student: 


1. Show, using concrete materials, that multiplication is repeated addition of 
like amounts. 


2. Use the calculator (or mental math) to multiply single-digit numbers. 
3. Demonstrate array multiplication (if needed). 


4. Show with manipulatives and/or the calculator that numbers can be 
multiplied in any order (commutative principle). 


. Show with manipulatives that O times any number equals 0. 
. Multiply single-digit numbers by 10 without using the calculator. 
. Multiply single digits times multiple digits using the calculator. 


. Multiply multiple digits times each other using the calculator. 


NOS o SL. - ON. CH 


. Decide whether an answer from the calculator is reasonable. 


f a student understands the concepts of addition, multiplication can be introduced 
as a faster way to add numbers that are the same. Using the same colored plates 
and craft sticks that were used to teach addition in Volume 1 of Teaching Math, the 
student can experience how much more efficient it is to multiply numbers that are the 
same—even when using the calculator. 
Itis important that the student has a clear, vivid picture in his mind of what it looks 
like when you multiply numbers. He should see groups that have the same number of 
items, and he should understand why we count the number of groups and the number 
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of items and then multiply. Activities where the students actually manipulate objects 
to find totals are the best way to anchor those pictures in their minds. 

As with addition and subtraction, the question of memorizing the multiplication 
facts is a big factor in learning. Most people use a calculator for multiple-digit multi- 
plication. Your student may be able memorize the single-digit facts with the help of 
rhymes, mnemonics, flashcards, and just plain hard work. See Chapter 8, Learning 
Multiplication Facts, for ideas on how to teach the facts. However, if you have perse- 
vered and the facts don’t seem to stay with the student from day to day, teach him to 
conceptualize multiplication as described in this book and then allow him to use a 
calculator. Also, don’t think that it must be an all or nothing situation with the facts. 
For instance, it can be very useful for a student to know the 2s, the 5s, and the 10s 
without having to resort to the calculator if he can’t memorize the other facts. 


Multiplication As Repeated Addition 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to show, using concrete materials, that multi- 
plication is repeated addition of like amounts. 


MATERIALS: 
e 5 or 6 brightly colored plastic dessert plates 
(same color) 
• 40+ small craft sticks 
ө A calculator for each student 
• Index cards and marker 


SUCCESS STEP: Put out two plates and put 3 sticks 
on each. Ask the student to count the number of 
craft sticks and tell you the total. 


PROCEDURE: 

1. Using the same plates used in the success step, put 
out 4 plates with 3 sticks on each. Ask for the total 
number of craft sticks. Let the students count each 
stick on each plate and get the total. They may 
have to touch each stick to do the counting. (See 
if they can “spot” the smaller numbers without 
having to count each stick. Watch their faces to 
see if they are counting each stick separately.) 

2. Put an index card to the right of each plate. Say, “How many sticks on this plate?” (3) 
Write the numeral 3 on the left edge of the index card. For each of the 4 plates, 
write 3 on the left edge of the index card and place it next to the plate. Looking at 
the line of 3’s, say, “When we need to put numbers together, we use what opera- 
tion?” (addition) 


ON 


10. 


11: 
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. Say, “3 + (write the plus sign on the right side of the index card), 3 + 3 + 3is our 


number sentence.” Have the students punch in 3 + 3+ 3+ 3 on their calculators 
and then push the equals sign for the answer. The answer should be 12. Tell them 
that they can find the answer without counting by adding the numbers together. 
Point out that each of the numbers to be added is the same. 


. Then tell them that you know a shortcut way to get the total—a way that is faster 


than counting and faster than adding, which is called multiplication. 


. Say, “I have 4 plates here. What number of sticks do I have on each plate? (3) For 


my shortcut way, I put the number of plates (4) in the calculator, then put in the 
operation sign for multiplication (X) and then the number of sticks on each plate” 
(3). Put up a chalkboard or whiteboard where the students can see as you write 
“4 plates” and “3 sticks on each plate.” Write the number sentence 4 x 3 = 12. 


. Demonstrate how to multiply 4 x 3 on the calculator and compare the answer to 


the answer you got by counting or by repeated addition. 


. Repeat the above step using 3 plates and 2 sticks on each plate. 
. Emphasize that multiplying is faster than repeated addition and counting. 
. Then say, "Let's see what happens when the numbers get larger." Have the students 


repeat the process using 7 sticks per plate and 5 plates. Repeat with other larger 
numbers. The students should be able to see that larger numbers take more time 
when counting or doing repeated addition, but not when multiplying. 

Each time, have the student tell you how many plates are in front of him, what 
operation to use (multiplication), and how many sticks are on each plate. Then put 
the numbers in the calculator and solve the problem. Sometimes count the total 
number of sticks before using the calculator, sometimes do it after you have the 
calculated answer. 

When the students are quite proficient at multiplying the number of sticks using 
the calculator, ask one of them to set up a problem for you or for the other students 
using plates and sticks. This is one way that you can see whether they understand 
that the number of sticks on the plates has to be the same in order for them to 
multiply. If they do it wrong, ask, “ОК, remember that to multiply you have to have 
groups of the same number. How many sticks do we have on this plate? And this 
one? Is that the same number?" Practice for 10-15 minutes each day until you feel 
that the students have the concept. 


Season was quite proficient at addition. When she was asked to set up a 
multiplication problem with plates and sticks, she quickly put down the plates 
and sticks. However, when the other students tried to solve her problem, they 
were unable to multiply because she had a different number of sticks on each 
plate. Her instructor asked her to tell how many sticks she had set up. She 
quickly counted them correctly. The instructor told her that she did the addi- 
tion problem correctly, but she had not done multiplication. The instructor then 
showed her what the multiplication problem would be by having her put the 
same number of sticks on each plate. 
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Multiplication of Single-Digit Numbers 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to use the calculator (or mental math) to mul- 
tiply single-digit numbers. 


MATERIALS: 


• Poker chips 

• Colored plates 

e Construction paper of 3 different colors 
• White paper 

• Calculators 


SUCCESS STEP: Repeat a problem done successfully with the craft sticks and plates 
and have the student figure out the answer. Praise him or show him how to correct 
his error and give him an easier problem. 


PROCEDURE: 


1: 


Using the teaching method described above, put poker chips instead of sticks on 
the plates to see whether your student(s) can generalize the concept using dif- 
ferent materials. 


. Have the students make problems out of the poker chips for you or the other 


students. 


. Tell the students that the plates are used to make it easier to see the groups that 


are on the table. The number of plates tells us the number of groups that we 
have. Ask the students what would happen if we put out pieces of construction 
paper instead of the plates. Would the answer of the number of poker chips be 
the same? 


. Put out 3 different colored pieces of construction paper (representing groups) 


to put the sticks or chips on. Use the word groups instead of plates while making 
multiplication problems using numbers 5 and under. Repeat with only white pieces 
of paper. 


. Fade out the pieces of paper and just put distinct groups of items in front of the 


student to introduce the use of the phrases number of groups and numbers in each 
group for multiplication. 


. With a variety of other kinds of plates and papers, have the students set up mul- 


tiplication problems for each other. Then use straws or pencils or even chocolate 
chips so they can generalize multiplication to different objects. Use only numbers 
below the number 9. For example: 

e Two teams having 5 balls per team = how many balls in all? 

e Four groups of 3 different kinds of candy = how many pieces of candy? 

e Four plastic bags with 6 cookies in each bag = how many cookies in all? 

e Two rows of eggs having 6 eggs in each row = how many eggs in all? 
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Math Vocabulary 


Heather understood the term multiplication, but she got mixed up on the 
word times as used in connection with multiplication. "| thought times was 
about the clock,” she said. She needed to learn the difference between the 
several definitions of the word time. 


Directly teach the vocabulary of multiplication, if needed. 

• The student should know that the word multiplication means a 
quick way of doing addition with equal groups. 

• Не should understand that the symbol x signals multiplication 
and is read as times. 

e If the student attends a general education class where learning 
correct terminology is important, teach the mathematical terms 
factor (one of the numbers being multiplied) and product (the 
answer in multiplication). 

e Distinguish the symbol + for addition as contrasted with the x 
for multiplication. 


In Book 1 of Teaching Math, Jan Semple’s chant was used to teach the addition 
sign—saying, “Numbers together go plus, plus, plus,” while striking the two index 
fingers together in straight lines showing a +. Likewise, you can teach the symbol for 
multiplication by using arms crossed at the wrists to show а slanting x. The manipulation 
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of fingers versus arms may help the students tell the difference between the addition 
and multiplication signs. 

Students must be able to visually discriminate between the addition and multi- 
plication symbols on the calculator. First try writing the two symbols on index cards 
with a marker. As you hold the symbols up, one by one have the students call out either 
“plus” or “times.” Then reverse the activity and give the students the index cards. Now 
when you call out either plus or times, the students should hold up the correct index 
card. You can also play a second version of the game by using the words multiply or 
add. If you want to challenge some of the students, you can use both sets of words. 

If the students are still having difficulty choosing the correct symbol, tell them that 
the addition sign is a child who stands with one leg on the ground (+). The multiplication 
sign is a grown-up who has two legs firmly on the ground (x). They learned about addi- 
tion first (when a child) and multiplication later (when they were more grown-up). 

Teach the students how to find the x sign on their calculators and go through 
each problem you model with real objects, watching the students’ accuracy on 
the calculator. 


GENERALIZATION ACTIVITIES 
The students now need to see the value of being able to multiply in real life. 


ө Practice figuring out how many items total there are with things that come in 
groups. First count them and then multiply to get the answer. Suggestions are: 
O Several six packs of soda 
O Several bundles of juice boxes 
O Several packages of pencils 
O Packages of erasers 
O Small packages of peanut butter or cheese crackers 
о Packages of socks 
O Any other common items that are packaged with more than one item 
and can be viewed without opening the package (2 or more packages) 


Have the students count the items in each of the packages and record 
and label the final number on paper (e.g., 6 socks). Then ask them if they 
would like to try a shorter way to find the total. Write the number of items in 
a package times the number of packages; for example: 


3 (packages) х 2 (number of items in each packages) = 6 


Figure out some situations in their everyday life where they need to use small 
figure multiplication: 

e When it is appropriate, have a treat where each person gets 2 or 3 pieces. Tell 
the student to get the treats and distribute them. First, however, the student 
needs to figure out how many treats to get out. He needs to multiply the num- 
ber of people times the number of treat items that each person is to have. 


5 (people in family) x (times) 2 (the number of gummy bears 
hat each person can have) — 10 gummy bears. 
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This activity can be repeated over and over when your child is responsi- 
ble for handing out silverware or foods at home. In school the student could 
be responsible for handing out construction paper or other materials where a 
person needs more than one item. 


• Talk about what happens when you are getting ready for a birthday or holi- 
day party. You have to decide what you are going to serve for food or what 
items you are going to give the guests. In order to know how much food or 
other items to buy, you have to multiply the number of guests times the items 
or food each should have: 


Number of balloons (3) x Number of guests (10)— 
3: 56.10: = 


Number of miniature candies (5) x Number of guests (10)— 
5 ХЛ = 


Number of ice cream sandwiches (2) x Number of guests (10)— 
2 х 10 = 


Moira looked at the problem 4 x 2 and wrote down the answer 8. 
The teacher asked her to draw a picture for 4 x 2. She drew four dots un- 
der the 4 and two dots under the 2. She drew 6 dots even though she had 
said the answer was 8. She really didn't know whether to add or multiply. 


MULTIPLYING WITH FOOD 


OBJECTIVE: The student will be able to transition from doing multiplication with 
concrete objects to doing semi-concrete or representational multiplication. 


MATERIALS: 
e Colored construction paper 
e Marker 
e Scissors 
e Fruits such as grapes, strawberries, or bananas 


SUCCESS STEP: Ask the student to identify the fruit. Praise success or help him be 
successful. 


PROCEDURE: 
1. Have the students do a simple problem with the actual fruits: 
Mom wanted to give each member of the family 2 pieces of fruit. There are 3 people 
in the family. How many pieces of fruit should Mom get out of the refrigerator? 
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DAD MOM NANCY = 3 


2 fruits each 2 fruits each 2 fruits each 


2. This problem should be easy to solve. The students can count the bananas. 

3. Next, give each student 8 long strips of yellow paper (or blue paper if you are 
using grapes.) 

4. Then tell the student that he should pretend that each strip is a banana. Write the 
word banana on a each strip, if necessary. Hand out a white piece of paper with 
the words Dad, Mom, Student’s name on the top. 


DAD MOM Student’s Name 


5. Ask the students how many bananas Dad was supposed to get (2). Repeat, asking 
about Mom and the student. Then have the students put 2 yellow pieces under the 
heading of Dad, 2 yellow pieces under the heading of Mom, and 2 yellow pieces 
under the student’s name. Then write the equation on the white piece of paper: 


3 X 2 = 6 


Have the students notice that the equations and the answer for the construction 
paper bananas are the same as for the real (or pictured) bananas. 

6. Spend some time doing real (or pictured) small number problems and matching 
them up with construction paper strips. 

7. Use the same matching type procedure with the construction paper strips and 
drawing dots on the paper. Show how this can be drawn as an array. 


No. of groups Ҹ 


No. in each group 


The student should draw 2 rows of 3 dots each. (It doesn't matter in what 
order the dots are drawn in multiplication.) 
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You can see that drawing out multiplication problems quickly gets tedious as the 
numbers get larger. Since my son has trouble with fine motor skills and drawing, I had 
him practice using straws bundled in groups of ten (and some singles). The numbers 
need to be small when working with manipulatives and multiplication. 


CALCULATOR PRACTICE 


Write the following problems as large as the student needs on unlined paper. Leave 
plenty of room between problems. 


2 х qom __ ДО х2 ROT 
<a D NL a © 3 = —.. 
EM DEC US NR m m I T 
Ace uL om 4 х 4 = __ 
Be 5 D 1590550: NE 
5 х 4 = 5 х 3 = 


Have the student solve the problems with a calculator or by drawing dots. Check 
the answers by using the calculator and calling out the problem and the answer. Have 
the student check his own paper. Repeat as many times as necessary, mixing up the 
order of the problems. 


Rowan was having trouble understanding the concept of multiplica- 
tion. She was a strong tactile learner but a poor visual learner so her teacher 
figured out a way to show her tactilely. She had Rowan close her eyes. She 
took her finger and said, "Let's tap out groups of four with your finger." The 
teacher then tapped Rowan's finger on the table four times. She said, "That's 
one group of four." She then tapped out another group of four taps and said, 
"That is two groups of four." She repeated the motions with a third group 
of fours. Then she said, "Now we have tapped three groups of four. And we 
tapped 12 times." 

Later the teacher had Rowan count on her fingers for each group that 
was tapped. She followed up with having Rowan combine 3 groups of four 
straws and then count them. After several tactile sessions, Rowan understood 
what multiplication was compared to addition. 
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OBJECTIVE: The student will be able to use the calculator (or mental math) to mul- 
tiply single-digit numbers. 


MATERIALS: 


• Large dice (or blank dice) and a marker 
(Blank dice may be found at teacher’s stores or on the Internet. You can also 
make dice from the number cube pattern given in Appendix B.) 

• Index cards 

• Opaque tape such as masking tape 

• Calculators 


PROCEDURES: 


1. 


Cover the dots on the dice with tape. With marker, number the sides of each die 
from 0-5 You want the student to get a visual picture of the numerals. You may also 
make cardstock dice from the model in Appendix B. 


. Use any number of students. If the student is alone, the teacher will have to be 


his partner. 


. The first student throws both dice. The teacher then writes out a multiplication 


number sentence on an index card using the 2 numbers the student has thrown as 
the student reads the numbers on the dice. All the students then do the problem 
on their calculators, but only the first student is allowed to give the answer. If 
he is correct, the teacher writes the answer on the index card and gives it to the 
student. If the student gets the answer wrong, he does not get the card. 


. The next player throws the dice and play continues. If a student throws the side that 


says 0, he loses his turn. (This will introduce the fact that any number multiplied 
by О equals 0—which will be taught later.) 


. After about 15 minutes, call time. The winner is the person with the largest total 


when he adds up the totals on his index cards. For example, if Karl had the index 
cards 2 x 3 = 6,5 x 2 = 10, and 3 x 3 = 9, fora total of 25, he would win over 
a student whose total was only 20. 


Note: Notice that the students must add up the numbers from each index card to get their 
own total. You can then see if they still understand multi-item addition. 


More Digits 


6. 


Then introduce multiplying the numbers 6 through 9. For the game, you will have 
to write the numbers 6-9 on the dice, as well as 0. The students will be learning 
the more difficult facts from 6 to 9. 


. Encourage the students to memorize some of the facts as they are doing them on 


the calculator. They will find that it is faster if they memorize some of the easier 
facts rather than putting them in the calculator every time. 
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Array Multiplication 


оне UNE students have a difficult time visualizing the multiplication of larger 
numbers. You can concretely demonstrate how to multiply larger numbers by using 
what is called array multiplication. Array multiplication is built on the principles of a 
hundreds board. Essentially, you make a chart that has the number of squares across the 
top of one of the factors (row) and the number of squares down (column) as the other 
factor. You then fill in the squares to find out what the total numbers of squares are. 
1. Have the student count the books and then model the problem 
8 x 5 = 40 on paper or chalkboard. 
2. Tell the student that you don’t have to draw all those books on 
every square. You can use dots or fill the squares with color. 
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1. The array above shows 8 X 7 = 56. The student can get a vi- 
sual picture of what multiplication does from this grid. He will 
also see that multiplication is a lot faster than counting all those 
squares. You can also have him add the number in each row, 8 + 
8+8+8+8+8+ 8 = 56 (repeated addition), and see that 
that, too, is slower than multiplication. 

2. Have the student multiply 8 x 7 with his calculator. Again, he 
will see that although addition can get the right answer, multi- 
plication is much faster. 

3. Have the student show on the array grid on page 85 what 
6x7 = 
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For some students, it may be more helpful to show rows and columns of objects 
to help them visualize multiplication, as follows: 


T CE CE T There are four rows of moons. 
T «€ CE T Each row has six moons 
тахта We have6+6+6+6= 24 
КАСУ or 6 X 4 = 24. 
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SIXES GRID GAME 


OBJECTIVE: The student will visualize multiplication with numbers from 1-6 by do- 
ing an array multiplication game. 


MATERIALS: 
e A Sixes Grid game for each student from Appendix B. 
• Two dice (either with dots or with numbers 1-6, later 6-10) 


PROCEDURE: 

1. The first student rolls the dice. He multiplies the two numbers on the dice times 
each other (can use calculator). He locates the square where the two numbers 
intersect on the grid and writes the answer in that square. 

. The second student then throws the dice and fills in the answer on his grid. 

. Play continues until one person completely fills a line—across, down, or diagonally. 

. Later you may want to have the students cover the entire card to win. 

. Some students may have difficulty following the lines down and across. Two small 
rulers or a cardboard cut into a 90-degree angle may help the students find the 
intersecting square. 

6. When you want to practice the facts from 6-10, you will have to tape over the 

dots on the dice, or use stickers. Then write the numbers 6-10, as well as 0 on 
the dice faces. 


лљ о ~ 


ORDER OF MULTIPLICATION 


OBJECTIVE: The student will be able to show with manipulatives and/or the calcula- 
tor that numbers can be multiplied in any order (commutative principle). 


MATERIALS: 
e Plates and sticks as used before 
e Turnarounds worksheet (Appendix B) 
e Calculators 


SUCCESS STEP: Using a problem already mastered above (numbers 5 and under), 
have the student find the answer on his calculator. Praise his correct answer or give 
him an easier problem. 


PROCEDURE: 

1. Have the student set up a multiplication problem for you to solve on the calculator. 

2. Askhim to do the following problems (which you have written on paper with plenty 
of space between them). Do the problems (turnarounds) 2 at a time. 


2x 3 = Te НЕ = 


э ж з = ie 2 


2X A= 4x 3 = and others, if needed. 
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3. Askthe student if he sees a pattern with these pairs. Lead him to notice that if you 
reverse the order of the two numbers, the answer is the same. Call them turn- 
arounds. 

4. Doa chant by crossing your arms just above the wrist to make an X, and saying, 
“Multiplied numbers can turnaround,” repeated three times. 

5. Demonstrate with plates and sticks that you can switch the plates and sticks around 
and come up with the same answer. For instance, if you have 4 plates with 3 sticks 
on each one, you have the same number of sticks as you do with 3 plates with 4 
sticks on each one. 

. Have the student do the Turnarounds worksheet from Appendix B. 

7. Have the student show you some turnaround numbers with the plates and sticks 

until you are satisfied that he understands the concept. 

8. With pairs of students, have one student write out problems as in step 2 above and 
then have the other partner write down the turnaround problem for that problem 
(at least 5 problems). 


Ov 


Multiplication by Zero 


Katri consistently had trouble multiplying with more than one digit. She 
had learned her multiplication facts easily and did not need to use the calcula- 
tor. After looking at quite a few examples of Katri's work, however, her teacher 
found that she did not understand that 0 times any number is 0. Whenever 
she encountered a 0 in a multiplication problem, she would add it rather than 
multiply by it. So she multiplied 4 times 50 and got 204. 


50 
х 4 
204 


Katri's teacher spent some time reviewing the facts with O in addition as con- 
trasted with multiplication, and Katri didn't make that pattern of mistakes again. 


Multiplying by 0 can often confuse students. They may confuse the problem with 
addition, where adding 0 to any number leaves the number the same. Acting out the 
situation may help them visualize the principle. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student can demonstrate with manipulatives that 0 times any num- 
ber equals 0. 


MATERIALS: 
e 3 paper bags 
e Small pieces of candy 
e Small chalk or whiteboard or pad of paper with appropriate marker 
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• Multiply This game as done above 

e Large dice (or blank dice) and a marker 
(Blank dice may be found at teacher's stores or on the Internet under "blank 
dice." You can also make dice from the model given in Appendix B.) 

e Index cards 

e Opaque tape such as masking tape 

e Calculators 


SUCCESS STEP: Put some candy inside one of the bags. Ask the 
student to look in a bag and tell you what he sees (candy). 


PROCEDURE: 

1. Put 2 pieces of candy in each of the 3 paper bags. Let the students 
look in the bags and figure out they have 3 groups of 2 each, or 
6 pieces. 

2. Next, take the candy out of bags. Let the students look in the 
bags. Ask the students how much candy is in the bags? (0) Show 
them on the board that 3 x 0 = 0. 

3. Put your arms above your head with your arms rounded to make 
a zero. Chant the rule, “Zero times anything is zero.” Repeat 
the Zero rule as much as is necessary to have them learn it. 

4. When all have had a chance to try, give them some of the candy 
as a reward. 


iS tas 
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Repeat the Multiply This game played in the Multiplying by Single Digits section 
above, reinforcing the idea that players lose their turn when zero comes up on either 
of the dice. Have them chant the Zero rule, if appropriate. 


Multiple-Digit Multiplication 


| introduce multiple-digit multiplication by teaching students to multiply by 10. Mul- 
tiplying by 10 by just adding a 0 to the end of the other number can be a useful skill 
and can help students realize what happens when multiplying by a two-digit multiplier. 
If possible, have the student discover the pattern himself. 


MULTIPLYING BY TEN 


OBJECTIVE: The student will be able to multiply single-digit numbers by 10 without 
using the calculator. 


MATERIALS: 
• Multiplying by Ten Worksheet (Appendix B) 
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• Straws ог crafts sticks banded together as tens (50) 

• Small chalk or whiteboard or pad of paper with appropriate marker 
• Calculators for each student 

• Cards with the numerals from 1-9 written one per card 


SUCCESS STEP: Have the student put the problem 4 x 10 in the calculator and find 
the answer. Praise the correct answer. 


PROCEDURE: 
1. Show the problem 4 x 10 = on the board. 
2. Say, “We аге going to need groups of tens. How many groups of tens do we need?" Point 


сл 


10. 


1. 


to the number 4 on the board. “That’s right—we need 4 groups of tens.” Have a student 
bring you four groups of ten from the pile of 50 straws or sticks sitting on the table. 


. Ask the students if they can figure out how many straws or sticks are here all to- 


gether. Some may think of skip counting by 10's to 40. Others may want to take 
off the rubber bands and count each group one by one. If no one figures out a way, 
you can demonstrate skip counting by 10's or counting each straw. 


. Write the answer (40) on the board in the appropriate place. 
. Write the problem 2 x 10 — on the board. 
. See if someone can figure out how to do the problem without much coaching 


from you. 


. Repeat with 3 x 10 — , having the students do as much of the hands-on work 


as possible. 


. See if someone can figure out the pattern after the demonstrations. Do not tell 


the students what the pattern is until they have completed the Multiplying by Ten 
Worksheet and the following discussion. 


. Fold the worksheet so that only one problem at a time can be seen. Have the student 


do each problem one at a time with the calculator, unfolding the sheet as he goes. 
Check each problem to see if it is correct. 

When the worksheet is finished, have the student look at each problem with its 
answer. Circle the important parts with highlighter, if necessary. Point out that the 
other number starts out in the ones or units place, but multiplying it by 10 moves 
that digit into the tens place. 


5 (in ones place) x 10 = 50 (5 in the tens place). 


See if the student can see that when you multiply 10 times a number, you just add 
а 0 to the right side of that number. 

One by one, hold up the cards with the numerals 1 through 9. Have the students 
multiply each numeral by 10. Have then use their calculators to find the answers 
and show you the calculator answer window or write the answers using mental 
math on the back of their worksheets. 


Kyle got the correct answer for the problem 3 x 56 — 168. However, 
he got the same answer for the problem 30 x 56 =168. He had not learned 
the pattern for multiplying by higher multiples of 10. His mother had him use 
the calculator to do pairs of problems like 5 x 77 and 50 x 77 until he could 
demonstrate the pattern. 
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OBJECTIVE: The student will be able to multiply any single digit by 10 without the 
calculator. 


MATERIALS: 


e Index cards with the numbers 10, 20, 30, 40, 5|0—one per card 
O Later 60, 70, 80, 90 
ө Sets of index cards with the numbers 1 through 5 on them (enough for each 
student to have a set) 
о Later 6 through 9 
e Something that makes a pleasant noise to buzz for a wrong or late answer. You 
can just clap for the wrong or late answer, but the noise should not be harsh. 
e Watch or clock 


PROCEDURE: 


1. 
2. 


Lay out the index cards with the multiples of ten in front of the student. 

The teacher or another student randomly shows (one at a time) the index cards 
with the single digits on them. Firmly say the number that you are holding up. Say, 
“Touch the card that is 10 times my number.” 


. The other student must touch the matching multiple of 10 card before the teacher 


softly counts 1...2...3. (Vary time according to students’ strengths.) 


. If the student does not touch the multiple of 10 card in time or touches the wrong 


card, the teacher buzzes and he gets no points and his turn is over. If he is correct, 
the teacher or other student gives him the single-digit card that has been called. 
Then the other person repeats the sequence. They take turns for the whole game. 


. The game is finished when all the cards have been matched. The length of time 


the game lasts can be measured, and the student can try to beat his own time 
every time he plays. Some students will not do well when they are timed. If so, 
do not time them. 


. The student should then be able to explain the multiplying by 10 rule and demon- 


strate it with manipulatives or an array. 


Single Digits Times Multiple Digits 


he next step is to teach your student(s) to multiply the numbers 1-9 by two-digit 
numbers. Remind the students that they already know how to multiply one two- 


digit number—the number 10. Then use manipulatives to give them a tactile and 
visual picture of how that is done. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to multiply single digits by multiple digits using 
the calculator. 
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MATERIALS: 


• Colored plates and sticks as used before (50 sticks and 4 plates for each student) 
• Calculators for each student 

€ A slate and chalk or whiteboard and markers 

• Calculator Multiplication Worksheets from Appendix B 


SUCCESS STEP: Hold up 3 bundles of 10 sticks and ask one student how many sticks 
you have in your hand. If he is not correct, show him physically how you have 3 groups 
of 10 sticks each. Ask him how to write the same numbers on your board. You then 
write 3 x 10 — 30. Praise him for his help 


PROCEDURE: 


1: 


10. 


11. 


Ask the students if anyone remembers the shortcut way to multiply 10 times a 
number. Hopefully, they can tell you that you can multiply by 10 by adding a zero 
to the original number. Do several examples. If necessary, review the steps in the 
“Multiply by 10” section above. 


. Tell the students that they already know how to multiply by two digits because the 


number 10 has two digits. 


. Using the same example from the success step (3 х 10), ask the students what would 


happen if each of the 3 groups had 10 sticks and 1 stick more. Ask a student to add 1 
stick to each of the 3 bundles of sticks. Have the students count the total. Encourage 
them to find a shortcut by saying they already know that 3 bundles of 10 equal 30 
sticks and that they could just add the 3 extra sticks to make a total of 33. 


. Have another student make 3 bundles of 10 sticks and then add 2 more sticks to 


each group, making groups of 12. Write the numerals on the board: 3 x 12 = 
Count the manipulatives and fill in the answer (36). 


. Repeat step 4, having each student do the problems of 3 x 13, 14, and 15 using 


manipulatives. You can have the students work in pairs if you are working with a 
small group. 


. Repeat step 4 using 2 groups X 11, 12, 13, 14, and 15. 
. As needed, make up new problems and write them on the board, using numbers 


where the product does not exceed 50 (the number of sticks each student has). Use 
the manipulatives until you are sure the student has a visual picture of multiplying 
multiple digits. 


. Explain to the students that the calculator just multiplies the number of groups times 


the number of ones and then multiplies the number of groups times the number of 
tens and adds them both together to get the answer. 


. Show the students how this is done on the board. For example: 3 x 14 = 3 x 4 


and 3 x 10.3 x 4 = 12 and 3 x 10 = 30. You then add 12 and 30 together to get 
the answer of 42. Have the students repeat your demonstration. 

When the students clearly have a visual picture of what happens in multiplication, 
tell them that their calculator does the two multiplications and the addition for them 
and gives them the final answer. Have them do some of the preceding problems 
with their calculator and see the shortcut. 

Have the students do the Calculator Multiplication Worksheets, using their 
calculators. 
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At this point, you may want the students to do some more problems from the mass 
market math workbooks that are sold in grocery and discount stores. The students 
should be able to use their calculators and write the answers in the workbook. 


More Complex Multiplication 


ometimes we need to multiply by two or more digits in our daily life, especially 

when dealing with money. Most of us use calculators for accuracy in these calcula- 
tions. The difficulty with paper and pencil calculations of multiple digits seems to be 
in lining up the partial products with the correct place value, remembering the carried 
or regrouped factor, and doing the final addition. 

If it is necessary for the student to do paper and pencil calculations, I would turn 
the lined paper sideways and have him write the numbers in those columns to help 
him keep the ones and tens lined up. 

The non-mathematicians among us are spared these difficulties by using the 
calculator. Once the student can multiply two-digit numbers by one-digit numbers 
meaningfully using a calculator, we can introduce more complex multiplication prob- 
lems using the calculator without much more instruction. 

We need to be sure the student is putting the problems into the calculator cor- 
rectly, without undue speed, and check for accuracy frequently. Now a printing calcula- 
tor may be useful, so the student can look back at the paper tape and see if he entered 
the numbers correctly. Or you may want to invest in a calculator such as the See ‘N’ 
Solve Visual Calculator or the TI-15 calculator (Texas Instruments) that displays the 
entire problem, including the answer, on the screen. 

In addition, we need the student to look at the answer he got on the calculator and 
see if it is reasonable. General mathematics textbooks often ask the student to estimate 
the answer to see if it is reasonable. It is my opinion that estimating the answer can 
be more difficult for a student who learns in a hands-on manner than actually doing 
the problem. I have the most luck in getting students to look at the reasonableness of 
the answers when they have a real-life situation or a well-understood story problem. 
For example: 


“Jake, do you really think you are going to need $219 for bus fare? That's an 
awful lot of money. | could probably fly to Chicago for that.” 


“Do you think that | could bring in only two marbles and yet have enough 
marbles to give one to everyone in the class?” 


Have the students learn to ask themselves if the answer seems reasonable when 
they are able to see a hands-on or real-life situation. (Chapter 9 goes into more detail 
about using multiplication in real-life situations.) 

See if the students can apply the principles learned in single-digit multiplication 
to multiplying multiple digits. Have them explain in words, if possible, how they did 
the problems with their calculators. If their understanding is secure, it is not necessary 
to have them do many multiple-digit worksheets just for practice, but a few problems 
introduced at the beginning of each lesson should help them maintain that skill. 


7 / Introducing Multiplication 93 


BATTER UP MULTIPLICATION GAME 


OBJECTIVE: The student will be able to multiply using the calculator in a game situ- 
ation. 


MATERIALS: 


e Cards with 2-3 challenges (math problems) 
e Cards with game calls 

e Baseball game board (Appendix B) 

e Game markers/tokens 

e Calculators 


PROCEDURE: 


1. 
2. 
3: 


4. 


сл 


Put players’ markers on home plate. 

First player picks a card from the pile (which has been shuffled). 

If it is a game call card (one with instructions), he follows the directions, and the 
play goes to the next person. 

If he chooses a challenge card (one with problems), he can choose either of the two 
problems. 


. He solves the problem, with or without using the calculator. 
. He or the teacher finds the answer on the answer key. 
. If the player is correct, he may advance one base. If the player is not correct, he 


strikes out and his turn is over. Then the play goes to the next player. 


. The object is to keep answering the cards right so you advance around the bases 


and make a run. Chance, from the game call cards, as well as accuracy in solving 
the problems, makes a winner. The person with the most runs at the end of play 
wins the game. 


. The game can also be played with teams, alternating the turns between teams. 
10. 


The game also has a score board that must be marked as the game progresses. 


GENERALIZATION ACTIVITIES 


e Involve your child in multiplication scenarios related to buying or preparing food. 

O Get your child to help you figure out what you need to buy for school 
lunches for a week. If you pack 3 juice boxes a day, 5 days a week, how 
many do you need for the week? If you use 4 slices of bread a day, 5 days 
a week, how many slices do you need? 

о Make s'mores. Everyone needs 2 graham crackers, 3 marshmallows, 
4 squares of chocolate. How many of each do you need if there are 2 or 3 
or 4 people? 

e When shopping, point out products that come in multiples—for example, 
Pop Tarts come in 3 packs of 2 (3 x 2 = 6), a box of packaged peanut butter 
crackers might contain 6 or 8 packs of 6 crackers, or 6 or 8 х 6, etc. 

e If your student is learning about calories per serving, look at packages and 
determine things such as: if one cookie has 90 calories, how many calories 
will you get if you eat 2 or 3 cookies? If one serving of juice has 110 calories, 
how many calories will you consume if you drink 2 or 3 servings in a day? 
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• If your student needs batteries for his Christmas or birthday presents, talk 
him through which packs of batteries to buy at the store—2 packs of 6? 2 
packs of 8? 

e At school, talk about how tests or homework were graded, if numerical scores 
are given. For instance, each question was worth 3 points, so if you got 5 
right, you got 15 points. 

• When you are watching football on TV or at a game, talk about how many 
touchdowns (plus field goals) it takes to make 14, 21, 28, 35, etc. points. 


Chapter 8 will give some hints on how to learn the multiplication facts. Chapter 
9 describes how to use multiplication in real situations and in story problems. It is 


in this chapter that we can see whether the process of multiplication is useful for 
the students. 


CHAPTER З 


Learning Multiplication Facts 


Questions to be answered: 


Can the student: 


1. Skip count by 2s, 5s, and 10s to 100 fluently and relate the skip counting 
to multiplying by 2, 5, and 10. 


2. Explain the 1 and the 0 multiplication facts. 

3. Say the 9 times tables using finger cues or the subtraction pattern. 
4. Find facts on a 10 x 10 multiplication table. 

5. Recite the 2, 3, 4, and 5 multiplication facts fluently. 


6. Recite the 6, 7, 8, and 9 multiplication facts fluently. 


Ithough it may be difficult for students with Down syndrome and other hands-on 
learners to learn all of the multiplication facts, I would try to teach some of the facts, 
especially those useful for handling money. If the students have worked in Teaching Math, 
Book 1 (Basic Survival Math), they will be able to skip count by 2s, 5s, and 10s. Skip 
counting can easily be turned into the knowledge of the 2, 5, and 10 times tables. 
Understanding the patterns of multiplying by 1 and by 0 will give them two 
more sets of times tables. Students can be taught that 1 times any number equals that 
number, and that 0 times any number equals 0. 

I will discuss some of the ways that help any student to learn the multiplication 
facts. Remember, though, that if your student becomes overly frustrated in trying to 
learn the facts or frequently forgets them, you should switch your focus to helping her 
understand multiplication with the use of the calculator. 
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Multiplying by 2, 5, and 10 


S if the students can count by 2s, 5s, and 10s by rote. If they miss many of the 
numbers, you may want to re-teach Chapter 9 in the first Teaching Math book. 
Review and expand on the skip counting with the following procedure. 


REVIEWING SKIP COUNTING BY 2s 


OBJECTIVE: The student will skip count by 2s and relate the counting to multi- 
plying by 2. 


MATERIALS: 
e Number line that can be extended to 100 from Appendix B (The same num- 
ber line used in Chapter 5 and 6) 
• A penny or game marker 
e A slate or whiteboard and chalk or marker 
e Flashcards/index cards numbered from 2-50 by 2s 


SUCCESS STEP: Ask the student to jump the penny or marker from 2 to 4 to 6 to 8 
to 10 on the number line. Praise success or help the student jump the penny on the 
number line correctly. 


PROCEDURE: 

1. Ask what kinds of things come in 2s (twins, eyes, ears, hands, feet, arms, hands, 
shoes, gloves, halves of a bun). As the students name things in twos, try to draw 
them on the board or paper. 

2. If the students don't remember how to count by 2s, teach them a chant: 


2, 4, 6, 8,10 
Let do it over again. 


12, 14, 16, 18, /20 
Don't know why we have so many. 


22, 24, 26, 28, 30 
That's enough—let's not get wordy. 


3. Using the slate or whiteboard, write the numbers 0-9 in one row, the numbers 
10-19 directly below that, the numbers 20-29 below that, and the numbers 30-39 
below that. Point out the pattern of the tens number going up by one while the ones 
number repeats 2, 4, 6, 8, O. 

4. Make up flashcards with the twos and mix them up. Have the students put the twos 
in order (2, 4, 6, 8, etc.). 

5. Practice counting by twos until the student can say them fluently. Use the chant 
frequently. If the student needs more visual cues, use the laminated number line 
and mark the two's with a washable marker. 


10. 


11. 
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. Askthe student to skip count by 2s from 0 to 10 on the number line as you count the 


number of jumps aloud (1, 2, 3, 4, 5). Explain that counting by 2s is like multiplying 
the number of jumps by 2. Write on a board or paper: 


12 =2 
2x2=4 
3x2 =6 
4x2=8 
52 2-10 


Point out the jumps on the number line and read the number sentences (equa- 
tions) above. 


. Repeat the procedure above with skipping by 2s from 10 to 30. 
. Then ask what would happen if 3 people with 2 hands each came into the room? 


How many hands would be in the room? Draw a picture to illustrate with three 
rows of two hands each and the equation 3 х 2 = 6. 


. Repeat the drawings with some of the groups of items the students said came in 2s 


(twins, eyes, etc.) 

After the students know the chant, have them touch each finger as they count 2s up 
to 10 (1, 2, 3, 4, 5). Tell them that the number of the finger tells them the number to 
multiply by. For example, to multiply 2 x 3, they would start at their first finger and 
say 2, touch their second finger and say 4, and touch their third finger and say 6. 
Another strategy that may help students remember their 2s is to relate them to 
doubles facts in addition. Point out, for instance, that 2 x 4 is another way of say- 
ing you have two 4s (4 + 4). Refer back to pages 170-71 in Teaching Math, Book 1 
for some mnemonics and activities useful in teaching doubles facts. 


REVIEWING SKIP COUNTING BY 10s 


MATERIALS: 


e Whiteboard or slate and markers or chalk 

e Number line (0-100) from Appendix B 

e Index cards (numbered from 10 to 100, by 10s) 

e Straws or craft sticks in bundles of 10 (at least 10 bundles) 


PROCEDURE: 


1. 


Ask the students if they know the trick for counting by 10s. Remind them that they 
have already learned to multiply by 10 (by adding a zero to the counting numbers 
to skip count by 10's). Show them on the whiteboard or chalkboard: 1 + 0 = 10, 
2+0 = 20,3 + 0 = 30, etc. 


. Using their number line, show how you skip count by 10s. 
. Make index cards for the 10's facts up to 100. Mix them up and let the students put 


them in order. They usually learn the 10s quickly. 


. You can also use manipulatives (straws or craft sticks) that are bundled in 10's and 


have the students count the bundles—O, 20, 30, etc. Relate the number of bundles 
to multiplying by 10. Say, “2 x 10 = 20. Pick up 20 straws." The student practices 
picking up bundles of 10 in answer to a multiplication fact. Have the students 
practice until they are fluent with the facts. 
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REVIEWING SKIP COUNTING BY 5s 


Skip counting by 5s is especially important in counting money and time. Nickels and 
quarters can be counted by using 5s, as can five-dollar bills. Telling time on an analog 
clock may also require counting by 5s. 


MATERIALS: 
e Number line (0 – 50) 
• Whiteboard or slate, markers or chalk 
e Flip chart from Appendix B 


PROCEDURE: 

1. Using the number line extended to 50, you jump the penny or marker by 5s to 50. 
Explain that now that the students know the 10’s, you are stopping halfway in 
between at the 5s. 

2. Ask one student to count by 5s on the number line, as you have done. Write on the 
slate or board the numbers 5, 10, 15, 20, etc. 

3. Point out that every other number ends in 5 and the in-between numbers end in 0. 

4. You can make a small lift-up flap chart so the students can practice counting by 5s. 
See note on how to make flap charts below. 

5. Have the students use their fingers to practice multiplying by five. You say, “4 x 5.” 
They lift up four fingers and skip count to the fourth finger. 

6. Repeat as needed. Have a pair of the students practice together, if possible. 


Making a Flap Chart 


To make a small flap chart that your student can use to teach and test herself, fold an 8⁄2" x 11" piece 
of cardstock paper in half width-wise (52" by 8⁄2"). Cut the front half into 5 equal strips. Do not cut 
the back half. On the front strips, write 2, 3, 4, 5, and 6. On the corresponding back half, мте10, 15, 


20, 25, and 30. The students can teach/test themselves by looking at the front strips and saying the 5s. 


They can check their answers by lifting up the front flaps to see the correct answer. Staple the top fold 
to make the strips easier to lift. Other flap charts can be made for the 5s up to 100. The front strips 
represent one multiplier and the back numbers are products of the 5s. (See photo of a flap chart in 
Chapter 12, page 176.) 


Nine Times Tables 


here are a lot of interesting things about the 9 times tables. Two methods for re- 
membering them will be discussed here, but if you know a different way, feel free 
to try it with your student(s). 
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FINGER CUE METHOD 
OBJECTIVE: The student will be able to say the 9 times tables using finger cues. 


MATERIALS: 
e A piece of paper for a drawing of the student’s hands with the fingers num- 
bered. 
e A marker or crayon 
e A slate or whiteboard and chalk or marker 
• Multiplication Tables—6s to 9s (Appendix В) 


SUCCESS STEP: Ask the student to trace around one hand on the paper. If this is dif- 
ficult for her to do, ask her to wiggle each finger as you touch and count the fingers 
on her hand. Praise her attempt. 


PROCEDURE: 

1. Trace around each student's hands and label fingers on the drawing of each 
hand as shown in the picture above. Some students will be able to label the 
fingers themselves. 

2. Write the problem 3 x 9 on the board. 

3. Tell the students to multiply 3 times 9, they should fold their third finger down. 
If this is too hard for them to do, tell them to hold both hands slightly over a table 
or their thighs and then just touch the third finger down, leaving the other fingers 
straight. Looking at both of their hands, the first number (the tens) is represented by 
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the 2 fingers at the left of their folded-down finger. The second number (the ones) 
is represented by the 7 fingers to the right of the folded down finger. Therefore, 
3 x 9 = 27. 


4. Repeat the above with the rest of the nines facts. 
5. Make sure students understand that this finger calculation method only works for 
the nines. 


OBJECTIVE: The student will be able to say the 9 times tables using the nines pattern. 


MATERIALS: 
e A Times Nine chart from Appendix B 


SUCCESS STEP: Have the student point to the multiples of 9 on the 9 chart (from the 
Appendix) as you name them out loud. Praise correct pointing. 


PROCEDURE: 
1. Give a copy of the 9’s chart to each student. 


2. Ask the students to name and touch each of the numbers in the SECOND column 
(2-9). 

3. Then tell them to look and touch the first digit (tens) of the answers in the THIRD 
column. 

4. See if they can figure out the pattern that the first digit in the THIRD (answer) 
column is one less than the digit in the SECOND column. 
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5. Go through each multiple of 9, getting them to figure out the first digit of the answer. 
6. For the student to figure out the second digit of the answer, she will need to know 


Other Facts 


what number added to the first number equals 9. The digits in each product (an- 
swer) add up to 9. For example: 


2х9= 18, 1+8=9. 
3х9= 27, 2+7 = 9. 
І the student cannot yet do this, but is not able to manipulate her fingers to do the 


finger cue method above, you may want her to practice the addition facts that add 
up to 9 in order to use this nines solution. 


. Either of the above methods can be illustrated quickly but need to be practiced 


frequently until the student can do them automatically. 


MULTIPLYING BY 1 AND BY 0 


OBJECTIVE: The student will explain the pattern of multiplying by 1 and by 0. 


MATERIALS: 


e Chalkboard and chalk or whiteboard and marker 


SUCCESS STEP: Ask the student to tell you the answer to one of the multiplication 
facts that you know that she knows. 


PROCEDURE: 


Т, 


Ask the student what 1 times 2 is. If she is incorrect, tell her the answer is 2 and 
write 1 x 2 = 2. 


. Continue showing the student the 1 times table on the board. 
. Frequently practice the phrase, *1 times any number equals that number" with the 


students. Occasionally ask a student, ^What is 1 times 3, etc.?" 


. Use the same procedure to teach that О times any number is 0. Repeat the demon- 


stration with bags full of nothing from the previous chapter, if necessary, to help 
the students understand the concept. 


MULTIPLYING BY 2, 3, AND 4 


OBJECTIVE: The student will be able to say the 2, 3, and 4 times tables. 


MATERIALS: 


e 2s and 3s Multiplication Fact Cards (Appendix B) 
e 4s Multiplication Fact Cards (Appendix B) 

e Number line (1 – 50) 

e Token 
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SUCCESS STEP: Review with the student some facts that she can recite easily. 


PROCEDURE: 

1. Using the procedures given above for skip counting, hop the token by 3s on the 
number line. 

2. Cut out the 2s (which the student should already know) and the 3s Multiplication 
Fact cards. The answers are on a separate card. 

3. Have the students work with 4 cards at first (2 problems and 2 answers) and match 
the problems to the answers. 

4. Increase the number of fact cards used making sure that the student is successful. 

5. Once the student is secure with the 2s and 3s, introduce the 4s as above, using first 
the number line and then the 4s Multiplication Fact Cards. 


Teaching the Remaining Facts 


COMMERCIAL 
PRODUCTS 
THAT MAY HELP 


Most commercial texts suggest using flashcards for teaching the rest of the mul- 
tiplication facts. They recommend first testing the student with the flashcards and 
then having her practice the facts that she misses. Teachers often play games using 
the facts so the answers will come almost automatically. 

There are some alternatives to flashcards that may be more appealing for students 
with Down syndrome or other hands-on learners. One commercial product called 
Rhymes ‘n’ Times (www.rhymesntimes.com) uses mnemonics, rhymes, motions, and 
fun objects to capture the students’ attention and help them learn. For example, the 
student is taught the chant: 


3x4, 
12 knocks on the door 


She pretends to knock on the door as she chants and then goes to a real door and 
knocks 12 times. In another example, the chant is: 


3x8 
24 horseflies on my plate. 


The student actually takes 24 plastic horseflies and puts them on her plate, counting 
them one by one. There is a fairly extensive kit with many objects that the students may 
find interesting, such as 42 rings, 49 bugs, 64 colored paper clips, and 28 spiders. The 
chants, rhymes, physical actions, and interesting objects help with short-term, work- 
ing, and long-term memory. If you are really eager to have the student memorize the 
times facts, this book and materials might be worth the slightly over $100 cost. Make 
sure you keep track of all those objects and only use them for math purposes. 
Another commercial program that uses mnemonics to help with fact learning 
is called Memory Joggers (www.memoryjoggers.com). In this system, each number 
always represents a particular person, animal, or object. For example, 8 is always 
represented as Nate, the snowman (and is drawn to look like a snowman), and 9 is 
always represented as Nina, the porcupine (and is drawn to look like a porcupine). 


MAKING YOUR 
ОШМ RHYMES 
AND PICTURES 
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You get a set of large cards for each multiplication fact, together with a story that is 
meant to help you remember the fact. For example, for 8 x 9, there is a picture of 
Nate (8) together with Nina (9). Nina is shown crying and reading a letter. “Sent to 
the zoo, sent to the zoo” (which sounds like 72), she is wailing. The story goes on to 
explain that she got this letter and thinks she’s going to be sent to the zoo, but then 
Nate reads the letter and explains that they just want her to send money to the zoo. 
The basic level of Memory Joggers costs about $40. 

The website www.multiplication.com uses a similar picture-cue method to help a 
sticky working memory. The method, which can be previewed on the website for free, 
uses rhyming words, pictures, and stories for the more difficult facts. For example, for 
4 X 5, there is a picture of a door (for 4), a beehive (for 5), and honey (for 20) drip- 
ping out of the hive. Door and hive can remind the student that when the door (4) of 
the hive (5) is left open, out drips the honey (20). Many students can remember the 
simple pictures that are shown, as well as the story that goes with it. The accompanying 
book, Memorize in Minutes: The Times Tables, has lesson plans, activities, worksheets, 
flashcards, tests, and charts (about $20-$25). 

Another book that may be helpful is Time Tales: Upper Times Tables in 1 Hour 
by Trigger Memory Systems. (Don't believe the part of the title that says in 1 hour, 
however.) Students are introduced to a cartoon character for each of the numbers. For 
example, 9 drawn to look like a tree house. Then a short story is given for each of the 
6 to 9 times tables. The characters are faded out until just the numbers show. 

Some students have learned their multiplication facts from a video or CD made 
from TV's Schoolhouse Rock. The idea came from a father who noticed that although 
one of his sons was having trouble remembering the multiplication tables, he knew 
the lyrics to many current rock songs. These songs can be bought from Schoolhouse- 
Rock.com and other educational sites for about $12 -$15, as well as downloaded from 
iTunes or borrowed from many libraries. 


You may be able to think up or find rhymes on the Internet for specific facts that 
your student needs to learn and perhaps draw some accompanying cartoon pictures. 
For example: 


e “Tate (8) and I ate (8) ‘til I fell on the floor. 
8 x 8is 64.” (See illustration on page 104.) 


e Draw 3 trees with a swinging vine between them. 
Swing from tree to tree on a vine 
3 х 3 is the number 9. 


ө 5,6,78 
56 is 7 times 8. 


e 6x 6 = 36 (It rhymes.) 
e Hello, hello. How are you? 


6x7is42." 


You will notice that all the strategies for teaching multiplication facts above rely 
on making the facts more visual or more concrete, or on relating them to easily learned 


104 Теаснме Матн To People WITH Down 5умрвоме AND Отнєа Намр5- Ом Learners, Book 2 


stories or mnemonics. АП of these strategies help hands-on learners, but could make 
learning the times tables easier for any student. 


Games for Multiplication Facts Practice 


Gz. can make practicing the multiplication facts fun. They can be played over 
and over again, with students using a multiplication table or a calculator at first, 
until they can automatically state the facts. You might encourage the students to try 
memorizing the facts by making a new rule that they can use support only every other 
time or that they can advance one more place on the game board if they can say the 
fact without help. 


TIMES CONCENTRATION GAME 


OBJECTIVE: The student will practice the multiplication facts until she is fluent with 
them. 


MATERIALS: 
e Cards with the multiplication facts for 2, 3, 4, and 5 from Appendix B 
e Cards with the answers to the above facts from Appendix B 
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PROCEDURE: 


J; 
2; 


Divide the multiplication fact cards between the students. 
Lay down the answer cards in rows (see #6 below) with the faces down. Try to keep 
the cards in the same places during the game. 


. One student turns over a problem card. She then turns over an answer card. She can 


use the calculator at first to check what the answer to the problem may be. If she has 
a matching problem and answer, she puts the two cards together in front of her. 


. Ifshe does not turn over the answer to the card in her hand, she must put the card back, 


face down, on the table in its former location. Another player then takes a turn. 


. The player with the most matches after 15-20 minutes is the winner. 
. This concentration game also requires the student to remember the location of the 


answer cards when they have been placed back on the table. It is best to start with 
only 4 or 6 answer cards at first. Make sure that you deal out the times facts that 
relate to the specific answers you have chosen. Later you can add more facts. 


OBJECTIVE: The student will become fluent with the 1-6 times facts. 


MATERIALS: 


• The Times Cover game board from Appendix B for each player 
• Poker chips or tokens (20) that can cover the numbers 
• Dice 


PROCEDURE: 


T. 
2. 
3: 


Give each player a game board. 

Players each roll the dice, and the player with the highest number goes first. 

The players roll the 2 dice in turn. The player multiplies the two numbers on the 
dice. (She may use a multiplication table.) The player then covers the answer to 
her problem on the game board. For example, a player throws a 3 and a 6. She 
multiplies 3 x 6 and gets 18. She then covers the 18 on her game board. 


. At first, an adult or older peer should check each answer. Later a player can check 


the answers with a multiplication table or calculator. 


. The play continues until a player covers any one of the 3 vertical columns. She is 


the winner. 


. If the players roll the dice 3 consecutive times and are unable to cover any of the 


answers, the game ends. The players add together the uncovered numbers, and the 
one with the lowest score wins. 


Students usually have the most trouble with the facts involving the larger numbers of 6, 
7, 8, and 9. They need to practice these fact most. In the game below, the winner is not 
only the one who provides the most correct facts, but also the one with the sticks having 
the greatest value. Therefore, winning the game involves chance as well as skill. 
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OBJECTIVE: The student will practice the multiplication facts from 6 to 9. 


MATERIALS: 
• Popsicle, craft sticks, or tongue depressors labeled with the numbers 6, 7, 8, 9 
(1 set for each player) on one end (use marker or pen) 
• 1 soup can (taped around cut end with duct tape) or small plastic cup for 
each player 
e 1 can for the center of the table 
e Multiplication table (6-9 facts) for each player (Appendix B) 


PROCEDURE: 

1. Put the sticks in the center can with the 
numbers at the bottom. 

2. Give each player a soup can. 

3. Each player, turning her head away from 
the can, chooses two sticks. 

4. She multiplies the two numbers on the 
sticks. At first she may use the multiplica- 
tion table to find the answer. She says the 
answer out loud. 

5. The facilitator (or another peer) checks the 
answer on the multiplication table. 

6. If the answer is correct, the player keeps 
the sticks and puts them in her can. 

7. At a specified time or when the sticks are 
all gone, the game is over. The players take 
out their sticks and add all the numbers 
together. They may use the calculator for 
the addition. 

8. The player with the largest sum is then 
the winner. 


BATTER UP MULTIPLICATION GAME 
OBJECTIVE: The student will be able to multiply using the calculator in a game situation. 


MATERIALS: 
e Cards with 2-3 challenges (math problems) (Appendix B) 
e Cards with game calls (Appendix B) 
e Baseball game board (Appendix B) 
e Markers 
e Calculators 


PROCEDURE: 
1. Put markers on home plate. 
2. First player picks a card from the pile (which has been shuffled) 
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Commercial Games to Buy or Try 


Mad Math (made by PATRIX Communications; available from www.mindwareonline.com). Players 
shake 2 ten-sided dice and multiply numbers 0 х 9. Then they place their marker on the board on the 
product. (The board is configured so you that can find the product of two numbers by running your 
finger down from one number and across from the other.) A good game for learning and practicing 
the times table up to 9 x 9. 


Flip 4 (available from www.mindwareonline.com). Players roll 2 standard dice and then add, subtract, 
or multiply the numbers to try to land on numbers on a board. 


Snap It Up (card game from Learning Resources). One version is multiplication. Players multiply 
numbers on the cards they are given, trying to equal "target" cards in the middle of the table. 


Multiplication War. Play War with a regular deck of cards (count the ace as | and remove face cards). 
Each player flips over her top two cards, multiplies them together, and says what her product is. The 
player with the larger product takes all four cards. If players both have the same answer, they each 
lay down two more cards and the player with the largest product takes all eight cards. (A special 
Multiplication War deck is also available from Barnes & Noble bookstores for about $2.50.) 


Math Dash (listed in Chapter 5) can be played using all or only some of the operations (addition, . 
subtraction, multiplication, division). 


The Winning Touch (made by Me- 
dia Materials; available from www. 
educationallearninggames.com). 
The game comes with a board that 
is numbered from 2 to 12 on the 
top and along the side, and tiles 
with answers to the multiplication 
facts from 2 x 2 to 12 x 12. Play- 
ers begin by randomly selecting 12 
answer tiles. They then take turns 
looking for a place on the board 
where they can place one of their 
answer tiles. The catch is that they 
can only put down a tile if it touches 
one that is already on the board. 


The first player to use up all her tiles is the winner. (Answer tiles for larger fact families such as the 


11s and 12s can be removed from game play.) 
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с 


со 


10. 
Al. 


. If it is a game call card (one with instructions), she follows the directions, and the 


play goes to the next person. 


. If she chooses a challenge card (one with problems), she can choose either of the 


two problems. 


. She solves the problem, with or without using the calculator. 
. Sheor the teacher finds the answer on the answer key. 
. If she is not correct, she strikes out and leaves the game. Then the play goes to the 


next player. 


. If she is correct, she may advance one base. 
. Then the other player gets her turn. The object is to keep answering the cards right 


so you advance around the bases and make a run. Chance, from the game call cards, 
as well as accuracy in solving the problems, makes a winner. The person with the 
most runs at the end of play wins the game. 

The game can also be played with teams, alternating the turns between teams. 
The game also has a score board that must be marked as the game progresses. 


See the Generalization Activities at the end of Chapter 9 for more ideas for as- 


sisting students with learning multiplication skills. 


CHAPTER 9 


Practical Uses of 
Multiplication 


Questions to be answered: 


Can the student: 


1. Accurately do single- and double-digit multiplication problems using the 
calculator. 


2. Do simple pencil and paper multiplication problems using the times facts 
the student already knows. 


3. Solve simple one-step multiplication word problems by using a structured 
format 
• Read and understand the problem. 
ө Draw or act out the problem. 
€ Check out what the operation should be. 
e Write a number sentence. 
e Solve the problem. 


sing multiplication in everyday life requires that students be accurate multiplying 

with the calculator and that they understand when to use multiplication. In this 
chapter, we will first give the students some multiplication problems that are to be 
done with the calculator. (If possible, the students will be able to do some of the same 
problems without the calculator, if they contain facts that they already know.) Then 
we will discuss how to do some word problems that involve multiplication. 


Multiplying with a Calculator 


ү 1 of Teaching Math details my rationale for using the calculator early апа 
often with students who are concrete learners. If you have not read Volume 1, refer 
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to Appendix A, for tips on selecting a calculator and on teaching students a procedure 
to use in entering numbers into the calculator. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to accurately do single- and double-digit mul- 
tiplication problems using a calculator. 


MATERIALS: 
• Calculator 
• Multiplication by One Digit Worksheet Sheet from Appendix B. 


SUCCESS STEP: Ask the student to multiply 2 x 2 with the calculator. Praise correct 
procedure and answer. If the answer is incorrect, model doing the problem and have 
the student repeat the problem. 


PROCEDURE: 

1. Have the student multiply 3 x 6 on the calculator while you watch to see that he 
is doing it accurately. Do some other single-digit problems until you are confident 
that the student knows how to do the problems accurately on the calculator. Refer 
back to Appendix A if the student needs further instruction. 

2. Have the student do the first two lines on the Multiplication by One Digit 
Worksheet. 

3. Then have him check those two lines by reversing the order that the numbers are 
punched into the calculator. The answers should be the same. 

4. The student should then finish the practice sheet, checking the answers by revers- 
ing the order that he puts the digits into the calculator. 

5. Then have the student do 6 problems for calculator practice before you start each 
following math session. 


MULTIPLYING TWO-DIGIT NUMBERS BY SINGLE-DIGIT NUMBERS 


If your student has learned the multiplication facts, you will need to teach him how 
to do problems involving a single-digit times a two-digit number. For this book, any 
problems larger than that will be done with the calculator. 


OBJECTIVE: The student will accurately multiply single- and two-digit numbers, with 
or without using the calculator. 


MATERIALS: 
• Whiteboard or slate, with markers or chalk 


SUCCESS STEP: Write the number 15 on the whiteboard and ask the student which 
digit is in the ones place. If he answers incorrectly, tell him the right answer and repeat 
with a new two-digit number. 
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PROCEDURE: 
1. On the chalkboard or whiteboard, write the problem: 
5 
x 16 


2. Remind the student of the place value of the two-digit number. In the problem 
5 x 16, the numeral 1 is in the tens place and the 6 is in the ones (units) place. 
3. Explain that in multiplying two-digit numbers, you start with the ones: 


5 хб = 30 


4. Next you multiple the tens: 
5 X 1 tens = 5 tens or 50 


5. Then you add the answers: 


30 
x 50 
80 


6. Have the student check the answer with the calculator. 


MULTIPLICATION CHECKERS GAME 


MATERIALS: 
• The checkerboard from Appendix B mounted on a file folder 
OR 
e A commercial checkerboard with the math problems written on Post-It notes 
(trimmed to be smaller than the squares) and placed on the darker squares. 
• 24 checkers (12 of one color and 12 checkers of another color) 
OR 
• 12 pennies and 12 nickels 


SUCCESS STEP: The teacher should lay the checkers (markers) on the dark squares 
on one side of the checkerboard. Then have the student put the checkers on the other 
side of the checkerboard. Praise the correct placement of the checkers. If the place- 
ment is incorrect, help the student to place the checkers correctly. 


PROCEDURE: 

1. Use the regular rules of checkers except that in order for a player to move his own piece 
or jump another player’s piece, he must solve the multiplication problem that is on 
the dark square that he is moving to. Players may use a calculator to solve problems. 

2. If a player solves a problem incorrectly, he must stay in place and the other player 
takes a turn. At first the teacher or other adult should supervise the game and de- 
termine whether the answers are correct. 
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3. If you don’t have enough time to 
finish the game, the player with 
the most of his opponent’s check- 
ers wins. 

4. This game can be played over 
and over again until the players 
know most of the answers to the 
problems. Then you can put new 
problems on the dark squares with 
Post-It notes, masking tape, etc., 
or copy the blank checkerboard 
and write in new problems. The 
original problems can be easy 
multiplication facts, the second set 
of problems can be more difficult 
multiplication facts, and the third 
set of problems can be both single- and double-digit problems. If the students 
enjoy the games, you can make the problems more and more difficult. You will 
have to make your own answer sheets for the additional problems. 


Rules of Checkers 


Checkers is a game played between two players who alternate moves. When one player loses all his 
checkers or all his moves are blocked, the other player wins. A checker piece can move forward one 
square, diagonally, to a vacant space. A king (see below) can move both forward and backward. A 
player can capture an opponent's piece by jumping over it, diagonally, to a vacant square beyond it. 


A player can capture more than one of his opponent's pieces in a move if each of the jumped pieces 


alternate with vacant squares. 

When a piece reaches the last row on the opponent's side of the board, it becomes a king. The 
opponent places a second (previously captured) checker on top on the piece to "king" or crown it. The 
turn then passes to the opponent. When one player can't move any checker or when all his checkers 
have been taken, he loses. 


Activities Рог More Multiplication Practice 


LW eb sites on the Internet can be a good source of problems for the additional prac- 
tice that a hands-on learner needs to learn multiplication. Some sites provide 
straight drill of the facts, using electronic flashcards; others incorporate game-like 
activities. Some sites with colorful, useful activities for students include: 

• www.mathforum.org 

e www.aaamath.com 

e arcytech.org/java 

e www.multiplication.com 
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WORD PROBLEMS USING MULTIPLICATION 


Math problems that come up in the course of daily living can often be solved with 
either repeated addition or with multiplication. However, using repeated addition is 
not a very efficient way of finding the answer to most problems. I have found that a 
structured form such as the one used earlier for addition and subtraction problems 
will help the student know when to use multiplication and to use it more efficiently. 
The steps are very similar to the addition steps except that the student must notice 
that the numbers in the problems are the same (equal). 
The steps are: 

1. Read and understand the problem. 

2. Draw, use manipulatives, or act out the problem. 

3. Check out what the operation should be. 

4. Write a number sentence. 

5. Solve the problem. 


OBJECTIVE: The student will be able to solve simple one-step multiplication problems 
by using a structured format. 


MATERIALS: 
e Sample Word Problems A – D (or A - G), photocopied from text 
e Multiplication Word Problem form from Appendix B 
e Construction paper to cut into strips or Post-it notes 
e Pencil or marker 


SUCCESS STEP: Ask the students to cut 2 pieces of paper in half and then cut them 
into 8 strips each. If the students are unable to cut the strips of paper, you cut them 
and have the students set them up in piles. 


PROCEDURE: 
1. Read Sample Problem A below to the students: 
• Four friends are going on a picnic. They each want 3 cookies for dessert. 
How many cookies should they pack? 
2. Put four headings on a whole piece of construction paper: 
Friend 1 Friend 2 Friend 3 Friend 4 

3. Label the construction paper strips each—1 cookie 

4. Put 3 strips under each friend's heading. 

5. Ask the students if the friends need to bring more than 4 cookies or more than 3 
cookies (the numbers in the problem). (yes) Emphasize that the answer will be 
larger than the largest number in the problem. 

6. Remind them that to find the answer, they may need to use addition or multiplica- 
tion, since the answer will be larger than the largest number. 

7. Askifthere are equal-sized groups in the problem? (Yes, the friends want the same 
number of cookies.) Emphasize that the fastest way to solve this problem would 
be multiplication. Do the problem by both addition and multiplication and show 
that the answer is the same. 
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8. Give the students the Word Problem form and ask them to fill in the answers from 
the previous discussion. When you are first introducing the form, write a sentence 
with blanks for the numbers and a box for the sign of the operation. Show them 
the completed sample problem A below and discuss the answers. 


SAMPLE PROBLEM A 
Four friends are going on a picnic. They each want 3 cookies for dessert. How many 
cookies should they pack? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


DRAW (OR ACT OUT) THE PROBLEM 


Friend 1 Friend 2 Friend3_ Friend З 


(Write answer sentence with a blank) 


3 cookies 3 cookies З cookies З cookies 


They need to bring along cookies. 


(Note: The groups above are equal or the 
same.) 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 
number in the problem? 


Are the numbers in the problem the same or 
equal? (Are there equal-sized groups?) 


WRITE NUMBER SENTENCE 
SOLVE PROBLEM (е.9.,8 + 4 = __) 


WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer 
sentence in square 1) 
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SAMPLE PROBLEM B 
Alex gives his dog 3 treats each day. How many treats does he give his dog in a week 
(7 days)? 


PROCEDURE: 

1. Give the student three strips of paper with the words dog treat written on them. 
Ask the student how many days Alex is going to feed the dog some dog treats. You 
may underline the numbers in the problem itself or write them in box 1. 

2. Have the student fill out each box in the form, assisting him if necessary. Tell the 
students that when the problem says each, it means that each item has the same 
number of objects in it. 


READ AND UNDERSTAND THE PROBLEM DRAW (OR ACT OUT) THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


7 days 3 dog treats each 
(Write answer sentence with a blank) 


Alex needs to have dog treats for 
his dog in a week. 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


number in the problem? 


Are the numbers in the problem the same or 


equal? (Are there equal groups of items?) 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
SOLVE PROBLEM (e.g.,8+4=__) (Write the answer in the blank of the answer 


sentence in square 1) 
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SAMPLE PROBLEM C 
Heidi has 4 flashlights that she uses when the power goes out. They each need 2 bat- 
teries. How many batteries does she need in all? 


(Remind the students that the word each is used to show that each had the 
same number.) 


READ AND UNDERSTAND THE PROBLEM DRAW (OR ACT OUT) THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


4 flashlights need 2 batteries each 
(Write answer sentence with a blank) 


Heidi needs batteries for her flashlights. 
1 2 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


equal groups 
number in the problem? 


Larger ® Addition Multiplication 


Division 


Are the numbers in the problem the same or 


equal? (Are their equal groups of items?) Smaller ® Subtraction 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
SOLVE PROBLEM (eg,8*4-  ) (Write the answer in the blank of the answer 


sentence in square 1) 


SAMPLE PROBLEMS FOR SECONDARY-AGED STUDENTS AND ADULTS 
Use the Word Problem Form from Appendix B and give older students or adults prob- 
lems that may be applicable to their lives. Make several copies of the form. 


SAMPLE PROBLEM D 


Jon needs 8 quarters each day to ride the bus to and from work. How many quarters 
does he need for 5 trips? 


Jon needs quarters for 5 bus trips. 
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SAMPLE PROBLEM E 
Dara is going on a 5-day vacation to Disney World. She needs to take 4 pills a day for 
asthma. How many pills does she need to bring? 

Dara needs to bring along__ pills for her trip to Disney World. 


SAMPLE PROBLEM F 
Kyle and James are making 3 apple pies for Thanksgiving. They need 6 apples for each 
pie. How many apples do they need in all? 

Kyle and James need. — apples for all the six pies. 


SAMPLE PROBLEM G 
Julia has a membership at a video store. She is allowed to rent 5 videos a week. How 
many videos can she rent in one month (4 weeks)? 

Julie can rent videos per month. 


DETERMINING WHETHER TO USE ADDITION OR MULTIPLICATION 


OBJECTIVE: The student will be able to tell when to use addition or multiplication to 
most efficiently solve a word problem. 


MATERIALS: 
e Addition and Multiplication Word Problem worksheet from Appendix B 
e Slate or whiteboard and chalk or marker 
• 9 pencils or craft sticks 


SUCCESS STEP: Put 3 pencils, 4 pencils, and 2 pencils in front of the student. Ask if 
we can multiply to find the answer to how many pencils there are altogether. If the 
student correctly answers no, rearrange the pencils into 3 piles of 3 pencils each. Then 
ask if you could multiply to find the answer. Emphasize that the difference is that you 
can multiply only if the groups (piles) are equal. 


PROCEDURE: 

1. Do the first problem from the worksheet on the chalkboard as the student works 
the problem on his paper. Emphasize the two keys that are needed to decide the 
operation to be used: 

e Is the answer going to be larger than the biggest number in the 
problem? 
e Are there groups of items that are the same or equal? 

2. Go through all the problems on the worksheet. Do not work the problems. Have 
the students ask the key questions and decide whether the problems would use 
addition or multiplication. Repeat that one could add all the numbers and get the 
right answer in the multiplication problems—but it would be much more work. 
Multiplication is the shortcut for adding equal numbers. 

3. Have the students actually work the word problems. 
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THE JOURNEY GAME 


OBJECTIVE: The student will be able to do simple addition and multiplication number 
and word problems in a game context. 


MATERIALS: 


• The Journey game—part of original informal assessment from Appendix B 

e Die 

e Journey problem cards (small numbers) for multiplication and addition— 
both number and word problems (Appendix B) 

e Regular number problem cards for multiplication and addition 

e Game markers/pawns 


PROCEDURE: 


1; 
2: 


Js 


Place the game markers on Start. 
One student throws the die. He moves his marker the number of dots he has thrown 
with the die. 


. The facilitator hands him the appropriate card (multiplication or addition number 


and word problems). If the student can solve the problem, with or without the cal- 
culator, he moves the marker one place ahead, if the problem is a number problem, 
and two places, if it is a word problem. 


. The student gets to choose whether he wants a number or word problem. 
. The players must follow the instructions that are given on the spaces where 


they land. 


. The winner must land on the finish by exactly the right number. He may also win 


by doing a problem correctly and moving ahead one or two places. 


You can control what problems the student gets or you can put the appropriate cards 
face down on the game board and let the student choose. 


The Journey game was very successful with my students! They wanted to play it 
over and over. I had to make additional addition and multi- 
plication cards so they could play more. It encourages them 
to try word problems because they get more points for them. 
However, you can still advance on the game board if you make 
mistakes and also if you choose all number problems—there- 
fore I could have players at different skill levels. You can also 
use the game to review addition and subtraction problems. 


GENERALIZATION ACTIVITIES 

Much ofthe time your students will be using multiplication in 
daily life, they will be doubling or tripling an amount. It would 
be useful for them to be able to mentally double (take 2 x) at 
least the numbers from 1 -10. If a student can double most of 
the numbers, he will also be learning the division fact family 
and that can be very useful for sale prices, etc. (See Chapter 
14, Shopping.) 
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In addition, the following situations might be meaningful for generalizing the 
use of multiplication in daily life situations: 

e Planning and planting flowers or vegetables in a garden (for example, if you 
want to plant 10 tulip bulbs in 2 rows, how many bulbs do you need?) 

• Baking small items such as cookies or muffins (for example, if you bake 2 ог 3 
cookie sheets with 10 cookies on each, what is the total amount baked?) 

e Buying items packed in groups such as drinks or hamburger buns (4 six-packs 
of bottled water is how many bottles?) 

e Figuring fines due for overdue books or videos/DVDs (3 books overdue at 10 
cents a day is how much?) 

e Figuring out how much allowance money you will receive in a given number 
of weeks (especially if saving up for an expensive item) 

• Computing the amount due for items sold as a fund raising project (You sold 
30 chocolate bars at $2 each, so how much money should you turn in?) 


Multiplication Terminology in Daily Life 


Often when we need to use multiplication in daily life, we are tipped off by special words. For example, 
an ad may say “Double Coupons,” and we are expected to know that we should multiply the face value 
by two. Try to find some of the following terms in newspapers or magazines and talk about what they 
mean with your student(s): 

• Double—2 times. (“Double cheese” means two times as much cheese. “Double your money 

back” means two times the amount of money you would usually get back.) 

• Triple—3 times 

e Twice as much—2 times 

• Each—the amount or cost for one item or person 


As the opportunity presents itself, also point out usages such as "double play" or "triple play," or see if 
your student understands what happens in the "Double Jeopardy" round of Jeopardy or what you do 
when you get a double word score in Scrabble. 


Снартєв 10 


Division 


Questions to be answered: 


Can the student: 


1. Divide a total number of items (under 25) into separate, equal-sized groups. 
2. Demonstrate division with concrete and representational materials. 
3. Correctly read a division problem and solve it on the calculator. 


4. Tell when a remainder is needed in a division problem (rather than show 
a long string of decimal fractions). 


5. Divide with the calculator to two decimal places. 


6. Accurately do simple division problems with or without the calculator and 
check them with multiplication. 


7. Recognize the 3 ways of writing division problems. 


8. Solve simple division story problems. 


n multiplication, equal-sized groups are combined. Since division is the inverse of 

multiplication, division is separating groups into equal-sized parts. Children often 
experience division in situations where they have to distribute food, toys, etc. equally 
among friends or family. For example, a student has a package of five cupcakes to 
share with 2 friends. She gives herself and her 2 friends 1 cupcake each and finds she 
has two cupcakes left over. She has divided 3 into 5 and found that the answer is 1 
with a remainder of 2. 
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There are two types of division—sharing division and grouping division. In shar- 
ing division, we know the total number of items to be shared and the number of groups 
and we want to find out how many items per group. For example: 

10 apples (total number of items) 

5 friends (number of groups) 

How many apples per person? (2) 
In grouping division, we know the total number of items and the size of the groups. 
We want to know the number of groups that can be served. For example: 

12 candy bars available 

Each child gets 2 candy bars 

How many children can receive candy bars? (6) 

The sharing type of division is used most frequently in daily life. The students need 
to have many concrete experiences of sharing division so they know when it needs to be 
used. One way to remember sharing division is by imagining dealing out cards for a game. 
You know the number of groups (people playing) and the number of cards in the deck. 
You deal out one card to each player until you have dealt out all the cards with everyone 
having the same number of cards. Whatever cards are left over is the remainder. 


OBJECTIVE: The student will be able to demonstrate division with concrete and 
representational materials. 


MATERIALS: 
• Various small items that can be divided into up to 5 groups, such as pennies, 
buttons, M & M’s, straws, pretzels, pencils, etc. 
• Five pieces of construction paper to be used as mats (half sheets or full size, 
depending on the size of the materials) 
e 5 brown paper circles to represent cookies, if needed 
e Pencil or marker 


SUCCESS STEP: Ask the student to put each construction paper mat on the table in 
front of her working area, counting them as she does so. Have her number the mats 
from 1-5 with a pencil or marker. 


PROCEDURE: 

1. Hold up a handful of pennies (or other small objects). Say, “I want to share these 
pennies between my two friends (not counting me). Iam going to put down two 
paper mats to represent my two friends. How can I make sure each one gets the 
same number?” The students should be able to say that you can give first one friend 
a penny and then another friend a penny until the pennies are all on the mats. 

2. Have one student distribute the pennies. 

3. Give all the students pennies. Tell them that this time they are going to share the 
pennies between three friends so they should put 3 mats in front of them. To make 
sure they can divide the pennies evenly, make sure you give them multiples of 3. 

4. Monitor whether they can divide the pennies independently. 
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5. Repeat the sharing division with various numbers of friends and other materials. 
Tell them that another way of saying “sharing equally” is “dividing equally.” 

6. Show the following pictures and demonstrate how the sharing can be done 
on paper. 


MAKE IT FAIR 


PROBLEM A: You have 12 cookies to share with 4 friends. How many cookies does 
each person get? 


5 


e 


Each friend gets cookies. 


: 
v? 
v? 


e 
v? 
% 


% 


7. Give each of the friends а name and number, from 1 — 4 (Julie = 1, екс.). 
8. Write anumber representing a friend on each cookie and repeat until all the cook- 
ies are marked. 


e 


Ф 
ә 


Q 


% 


» 
nra 


Each friend got cookies. 
Let's see how many cookies friend number 1 got. 


A 


(Ask them to count how many cookies labeled number 1, then 2, 3, 4 there are.) 


194 Тєаснімо Матн то Peorte WITH Down 5умрвоме AND Отнев Намоѕ-Ом Learners, Book 2 


3 cookies each 


9. Ifthe students have trouble using the picture representation, use brown paper circles 
for cookies that can be manipulated, or cut out the cookies on Cookie Worksheet 
(Appendix B). 

10. Do the next problem, having the students explain each step as was done in the 
above problem. 


PROBLEM B: There are 4 people in the Jackson family and 8 books to be carried into the 
library. How many books should each person carry if they share/divide them equally? 


Jia 
e 


Each family member will carry books. 


INTRODUCING THE DIVISION SIGN (CALCULATOR ACTIVITY) 


OBJECTIVE: The student will be able to divide the total number of items (under 25) 
into separate, equal-sized groups using the calculator. 


MATERIALS: 
e 25 or more counting chips (all of one color) 
e Deck of cards 
e Calculators 
e Whiteboard or slate, markers or chalk 
| • Wrapped candies 
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SUCCESS STEP: Ask the student to bring you 10+ (an amount that can ђе shared 
equally with the number of students in the group) counting chips. Praise her for the 
correct number or assist her to bring the correct number. 


PROCEDURE 


1; 


Using the counting chips that the student has given you, tell the students that you 
want to divide the chips equally among the people who are there. Only use amounts 
of chips that can be divided evenly among the number of people there. Deal the 
chips out as if you were dealing cards. 


. Ask if everyone has the same amount. Tell them that division is about sharing 


items equally. 


. Give one student some more chips and ask her to share the chips evenly with the 


number of people there. Make sure that the number can be divided evenly. Then ask 
how many everyone has received. Say, “Right. We DIVIDED 8 chips into 4 groups 
and each person got 2.... 8 chips DIVIDED by 4 equals 2 chips each.” 


. Teach the students what the division sign looks like: Write the division sign on the 


slate or whiteboard. Point out the dash with the dot above and below it. Show them 
the division sign on the calculator and contrast it with the subtraction sign. Also 
point out the position of the + and the x signs. If your student has trouble finding 
the division sign, put a small dot of tape on it on the calculator. 


. Repeat the above problems using the calculator. Say, “I have a total number of ___ 


chips. I always enter the total number in the calculator first. Then I divide (push 
in the division sign on the calculator) that number by the number of people here. 
Then I push the equals sign. Is my answer the same as what we got when we dis- 
tributed the chips to everyone?” For example, 10 (total number of chips) divided 
by 5 (number of people) = 2 chips each (modify the numbers for the number of 
chips and people in the room). 


. Pair off the students, if possible. Give one of the partners some more chips. 
. Have that partner divide the chips between herself and her partner. The first person 


should check the division by putting the problem in the calculator and solving it. 
At this time put any leftover chips (remainders) down on the floor. 


. Teach the students the chant for entering division problems in the calculator and 


have them practice putting in problems in the calculator as they chant. 
The biggest number goes in first. 
(Spread your arms out wide as if holding something big.) 
Then the division sign. 
Put the number sharing. 
And press the equals sign. 
We have our answer met. 
How many do I get? (point to self several times) 


You can sing the first 4 lines to Row, Row Your Boat, then just say the last two lines 
with emphasis. You will need to repeat the chant (song) at every session until the 
words become automatic. 


. Now, give each pair of students an even number of wrapped candies. Have one of 


the pair divide the candies and the other person check the problem on the calculator 


126 Тєаснімо Матн то Реорсе WITH Down Ѕумовомє AND Отнєа Намр5- Ом Learners, Book 9 


with both students doing the chant. If you do not want to use candy, use individual 
stickers, small erasers, marbles, or sticks of gum as an alternative to candy. 

10. Adjust the number of wrapped candies that the pair holds and have the partners 
reverse jobs. 

11. Repeat as often as is necessary. 

12. Let each of the students sample one of the candies—and save the rest for a snack. 

13. At another session see if the students can come up with experiences that require 
sharing division such as sharing a batch of cookies or M & M’s. 


INTRODUCING THE DIVISION HOUSE (CALCULATOR ACTIVITY) 


The language describing division can be difficult for students with Down syndrome 
or other language delays: 


6 =+ З is read 6 divided BY 3. 
3 76 is often read 3 into 6 or Divide 6 BY 3 


OBJECTIVE: The student will be able to correctly read a division problem written 
two ways and solve it on her calculator. 


MATERIALS: 
e A calculator for each student 
e Simple Calculator Division Problems from Appendix B 
ө A slate or whiteboard and chalk or marker 
e Sheets of paper and a pencil for each student and teacher 


SUCCESS STEP: Write 8 + 4 = 2 onthe slate or chalkboard. Ask the student to read 
it aloud. Repeat her words if she is right. "Yes, this says 8 divided by 4 equals 2." If 
not, have her model your words. 


PROCEDURE 
1. Write the following problems on the whiteboard: 


6+3 3/6 


2. Tell the student that these are two different ways of writing the same problem. In 
the United States the ) is often used to show the process of division. We will 
call this a *division house." The number to be divided (dividend) is placed inside 
the division house. The number to be divided by (divisor) is placed outside the 
house at the door. The answer (quotient) is placed on the roof of the house. Draw 
the division house on the slate or whiteboard and explain the parts. 

3. Write a large blank division equation on a piece of paper using a division house. 


= 
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4. Show 12 poker chips on the table. Ask the students how you can divide these chips 
among three people. After they respond, show them another way: Draw 3 circles 
(labeled 1, 2, and 3) on the paper inside the “division house.” Have a student put 
one chip in each circle, then distribute all the chips in the circles. See how many 
chips are in each circle. Write the number on top of the division house. Write the 
problem 12 + 3 = 4. 

5. Now model how you can do the same problem with dots on the paper instead of 
poker chips. You can model putting 12 dots on the paper and then drawing the 
“division house” over the group of 12 dots. Put the number you are dividing by (3) 
outside the “division house.” See how many groups of 3 each you can make out of 
the 12 dots and circle each group. Count the number of groups that you have made 
and put that number on top of the “division house.” 

6. Now do the same problem on the calculator. Remind them that they have to put 
the largest number in the calculator first. Say the chant: 

The big number goes in first 
Then the division sign 

Put the number sharing 
And press the equals sign. 
We have our answer met. 
How many do I get? 


7. Have the students do the page of Simple Calculator Division Problems from Appendix 
B. All of the problems will come out even. Remind the student that if the problem 
is written in the division house form, the big number will be inside the house. 


Remainders 


Е" division, as for the other math operations, Teaching Math advocates teaching 
students to rely primarily on their calculators, rather than mental math. Using a 
calculator for division, however, requires a judgment call that is not needed when 
doing the other operations. That is, when the answer does not come out even, you 
have to decide whether to express the answer 
as a decimal or a remainder. We have not in- 
troduced decimals yet, except where money 
is involved, so decimals will be meaningless 
to the students at this point. 

For now, when you solve a division prob- 
lem that results in a remainder, explain to 
the students that the calculator doesn’t know 
how to do remainders. It just goes on and on 
with numbers that are smaller than one whole 
number. For example: 

Mrs. Meyer bought a bag of balloons 

for her 4 children to share. There are 

10 balloons. How many can each of 

her children have? (2 balloons) 
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Can you divide the leftover two balloons equally between 4 children? (Not if we want 
to put air in them.) However, if you do the problem on the calculator, the answer comes 
up 2.5. For now, we will drop the .5 and say the answer is 2 with a remainder. 


SHOW YOUR REMAINDERS 
OBJECTIVE: The student will be able to tell when she needs to show a remainder. 


MATERIALS: 
• 10+ pencils 
e Small candies or other small items that cannot easily be divided such as 
M & M’s, Reese's Pieces, marbles, or erasers (enough to give З to every per- 
son, plus one extra) 
e Items that can be divided such as licorice sticks or straight pretzels 


SUCCESS STEP: Ask one student to divide an amount of pencils evenly among the 
other students or the rest of the family. Say, “Divide up the pencils evenly. Give me 
back any pencils that are left over.” Praise her for doing it correctly. If she is incorrect, 
model the actions for her, collect the pencils and have her try again. 


PROCEDURE: 

1. Show the students wrapped candies (1 more than 3 candies for each person). 
Tell the student(s) that you want to be fair and give everyone the same number 
of candies. 

2. Deal out 3 candies per person with one left over. See if they can tell you what the 
remainder is going to be before you deal out the last set of candies. 

3. Ask the students what to do with the one left over. Can you cut it easily into pieces? 
Hopefully, they will answer no. 

4. Explain to them that you just have one candy left over. It is a remainder. 

5. Let them eat their candies or give them the marbles and tell them that you are sav- 
ing the remainder for an absent classmate, sibling, or parent. 


Time for a New Calculator? 


If your student is able to use a calculator with many extra buttons on it, you may want to buy her a 
fraction calculator. These usually cost about $20 and are used in upper elementary and secondary 
schools. These calculators can be programmed to give either a fraction or a remainder as the answer 
to division problems. Some also have displays that can show the whole problem as it is being solved or 
let you set the number decimal places to show (useful when calculating money amounts and you want 
to show two places). However, if you give the student that type of calculator, you must figure out the 
instructions for yourself and teach her how to do the functions that will be useful for her! 

Some useful models are the Math Explorer (model TI-12, Texas Instruments), the Fraction (Ca- 
sio), and the Explorer Calculator (model TI-15, Texas Instruments). 
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6. Repeat the procedure with items such as pretzels that can be divided. Distribute 
the pretzels so each person has 2 but there are enough left over to give each person 
1 of a pretzel. See if you can get the students to come up with the idea that the 
pretzels could be broken in half and everyone else could have an equal amount. 
Later, distribute a different (uneven) number of pretzels to see what the students 
will do with the one that is left over. 

7. Make the point that sometimes you just need to leave a remainder and sometimes 
you can further divide the items so each gets an equal part. 


DIVISION TIC-TAC-TOE GAME 


OBJECTIVE: The student will correctly solve simple division problems in a game 
situation. 


MATERIALS: 
• Division Tic-Tac-Toe game from Appendix B 
e Magnetic bingo chips (two different colors) or other markers (you could use 
pennies and dimes) 
• Magnetic bingo wand (from discount store or Internet) 
• Calculators 


PROCEDURE: 

1. The rules are similar to tic-tac-toe except that the stu- 
dents need to solve the division problem on the square 
that they choose before they can place their marker on 
it. They may use a calculator. 

2. Each person puts her marker or token on a square. She 
must solve the division problem on the square to be 
able to stay there. 

3. The first person to put her marker on three squares in 
a row or diagonally wins that game. That person gets 
to use the magnetic Bingo wand to pick up her Bingo 
chips first. The other players get to pick up their Bingo 
chips when she is done. 

4. You can make your own games by writing your own 
problems on the blank form. 


Long Division 


s early as 1981, a textbook on teaching mathematics suggested the feeling of many 
mathematics educators: 

“Increased availability and lower cost of hand calculators, together 

with the infrequent need to use long division in day-to-day situations, 

has caused mathematics educators to question whether we should con- 

tinue to teach the long-division algorithm" (Bley & Thornton, 1981). 
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Several years later, the National Council of Teachers of Mathematics (as quoted in 
Reys, Suydam & Lindquist, 1984) noted: 
“For most students, much of a full year of instruction in mathematics 
is spent on the division of whole numbers—a massive investment with 
increasingly limited productive return.... For most complex problems, 
using the calculator for rapid and accurate computation makes a far 
greater contribution to functional competence in daily life.” 


To do long division, we have to use several different processes and concepts, 
for example: 


56+4 


1. Estimate how many times the divisor (4) can be divided into the 
dividend (56): 5 (tens) divided by 4 = 1 (tens) 


2. Multiply the 1 times the 4 

3. Compare remainder 

4. Subtract the 4 from 5 to get 1 (ten) 
5. Bring down the 6 (ones) 

6. Divide the 4 into 16 = 4 

7. Then multiply 4 x 4 = 16 

8. Compare 

9. Subtract 


Most students with Down syndrome and other hands-on learners have great 
difficulty estimating, remembering so many steps, lining up the numbers, etc. There- 
fore, in this book we will only discuss using a calculator for long division. Showing 
remainders as decimal fractions will be addressed, however, because of their use with 
money (see Chapter 13). 


USING A CALCULATOR FOR LONG (MULTI-DIGIT DIVISORS) DIVISION 


OBJECTIVE: The student will be able do multi- 
digit division with the calculator. 


MATERIALS: 
• Calculators 
ө Calculator Division Problems (Appendix B) 


SUCCESS STEP: Ask a student to do a simple 
one-digit division problem, using the calculator. 
Praise her successful answer or help her to cor- 
rect the problem. 


PROCEDURE: 
1. Gothrough the first problem on the worksheet 
with the students. 
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2. Have them do the second problem and check it before assigning the sheet to be 
done independently. 
3. Have the students complete the Calculator Division Problems from Appendix B. 


What about Division Facts? 


f the student has learned most of the multiplication facts, she can probably learn 

the associated division facts. For example, if the student knows the 4s multiplication 
facts, she can probably learn to reverse them to come up with the division facts. Think 
of how you use the basic math facts. Many adults recall the multiplication fact when 
doing division. For example, in the problem 42 + 6, most adults, think “what number 
times 6 equals 42?” Then they recall the multiplication fact of 7 x 6 = 42 rather than 
recalling a division fact. 


REVERSING MULTIPLICATION PROBLEMS 


OBJECTIVE: The student will be able to demonstrate with objects that division is the 
reverse of multiplication. 


MATERIALS: 
• Bingo chips or poker chips (20 per student) 


SUCCESS STEP: Ask the students to answer a simple multiplication problem (like 
3 x 4 = 12). Keep giving examples until you have a easily recalled fact (answer 
under 20). 


PROCEDURE: 

1. Start with the multiplication fact that the students recalled in the Success Step. 

2. Have them show you how to represent that fact with bingo or poker chips (making 
3 groups of 4). 

3. Ask them to tell you how many total chips there are (12). 

4. Then say, “What if we DIVIDED these same 12 chips into 3 groups? How many chips 
would we have in each group?” See if they realize that the answer is already right 
in front of them. 

5. If not, talk them through it... “How many chips total do we have here? (12) How 
many groups of chips are there? (3). So, if we divide 12 chips into 3 groups, how 
many chips are in each group?” 

6. Show them on a whiteboard how multiplication is the reverse of division: 


3X 4=12 12+3=4 


7. Then do more examples of multiplication sums that they know very well, modeling 
with chips and seeing if they can understand that you should know the answer to 
the division problem if you can do the multiplication problem. 
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DIVISION WORKSHEETS 


OBJECTIVE: The student will accurately do simple division problems with or without 
the calculator and check them with multiplication. 


MATERIALS: 
• Division Problems Checked by Multiplication worksheet (Appendix B) 
• Pencil 
• Calculator 


SUCCESS STEP: Ask the student what kind of problems are shown on the worksheet. 
Praise the answer. 


PROCEDURE: 

1. Have the students do the first problem on the worksheet. Then compare answers. 

2. Show the students how to check division problems. That is, after the students have 
solved the problem, have them multiply the two smaller numbers (the divisor and 
the quotient) to find the big number (dividend). For example, 


16+4=4:4x4=16 


3. Have the students do the entire Division Worksheet and check each problem with 
multiplication. 

4. Give the students more practice in division using the other division worksheets. 

5. Many mass-market workbooks have simple division problems that can give more 
practice to the students. You can also make simple division problems yourself. At 
first, write simple problems that have no remainders so they can be easily checked 
by multiplication. 


Division with Story Problems 


вест need to have real-life and simulated experiences with sharing and group- 
ing division. Some experiences will be simulated now and repeated when all types 
of story problems are discussed. 


SAMPLE PROBLEMS A, B, AND C 
OBJECTIVE: The student will be able to solve simple division story problems. 


MATERIALS: 
e A bag with 20 marshmallows in it 
• Word Problem form (4 forms for each student) from Appendix B. 
• Post-It notes, if needed 
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ө 35 straws or craft sticks per student 
• Calculators 


SUCCESS STEP: Have the student count the marshmallows that are in the bag. out 
loud. Praise correct counting. 


PROCEDURE: 
1. Read Sample Problem A with the students. 


SAMPLE PROBLEM A: 

Emily’s family wanted to roast marshmallows. There were 20 marshmallows left in 
the bag. There were 4 people in Emily’s family. How many marshmallows could each 
person get? (if they were divided evenly) 


2. Have the students work out the first problem, step-by-step, with you. 
a. Read and understand the problem (See Chapter 6, addition and 
subtraction word problems if you have not used the form before.) 
e Write the numbers of the problem— 
4 in family, 20 marshmallows 


• Write the answer sentence (subject, verb, object) with 
a blank for the answer. 
Each family member could have marshmallows to roast. 
b. Draw (or act out) the problem (See step e, below.) 
c. Find the operation: 
e Will the answer be larger than the largest of the 
numbers in the problem? 
No, the largest number is 20 and no one in Emily's family could have more than the 
total number of marshmallows left in the bag. 
Therefore, the operation will be either subtraction or division. 


e Are the numbers for each person in the problem the 
same or equal? That is, do we need to make equal groups? 
Yes, each person will get the same amount. Therefore, the operation is division. 


d. Solve the problem. 
Using the calculator, enter the 20 marshmallows 
divided by 4 (number in family) = 5 marshmallows each. 
Remember to put the largest number in first. 


e. Check the above problem by choosing 4 people and handling 
out real marshmallows or construction paper circles to repre- 
sent marshmallows. If you do not have 4 people, use Post-It 
notes to represent each member of the family. Deal out the 
marshmallows to each family member and show that each 
member gets 5 marshmallows. 
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3. Use the word problem form that has been used with multiplication in Chapter 7. Go 
through each step in sample problem B as was done in sample problem A. 


SAMPLE PROBLEM B: 
LaNell bought 18 American history stamps on her trip. If she gives the same number 
of stamps to each of her 6 friends, how many stamps will each friend get? 


READ AND UNDERSTAND THE PROBLEM DRAW (OR ACT OUT) THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


(Write answer sentence with a blank) 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


equal groups 


Larger ® Addition Multiplication 


Smaller Subtraction 


number in the problem? 


Are the numbers in the problem the same or 


Division 


|___ 


equal? (Are their equal groups of items?) 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
SOLVE PROBLEM (eg,844-  ) (Write the answer in the blank of the answer 


sentence in square 1) 
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4. Try sample word problem C using the structured form provided. 
5. Have the students use manipulatives such as straws to check sample problems B 
and C. 


SAMPLE WORD PROBLEM C: 
Jake took 33 photos on his trip. If he divides them equally between 3 friends, how 
many photos does each friend get? 


READ AND UNDERSTAND THE PROBLEM DRAW (OR ACT OUT) THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


(Write answer sentence with a blank) 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 


number in the problem? equal groups 
Larger ® Addition Multiplication 

Are the numbers in the problem the same or 

equal? (Are their equal groups of items?) Smaller Subtraction Division 


WRITE NUMBER SENTENCE WRITE ANSWER SENTENCE 
SOLVE PROBLEM (е.0,8+4= __) (Write the answer in the blank of the answer 


sentence in square 1) 
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6. 
7. 


Photocopy the following problems from A through F. 
Have the students do the problems independently using the preceding structured 
form or copy the word problem form in Appendix B: 

a. Paul read a 60-page book on his vacation. He read 10 pages each day. 
How many days did it take him to read the whole book? 

b. Caroline has baked 28 chocolate chip cookies. She is going to give them 
to 8 Cub Scouts to eat. How many can each Scout get (if she gives them 
each the same amount)? 

c. Heidi bought 24 potted flowers. She and her two children planted the 
flowers in the front yard. If the 3 of them each planted the same 
number of flowers, how many flowers did each person plant? 

d. Declan ordered a pizza that was cut into 12 pieces. Counting Declan, 
there are 4 guys who want some pizza. How many pieces of pizza 
should each guy get—assuming they each get the same amount? 

e. Katri bought some large beads to make a bracelet. The package says 
that there are 40 beads in it. She thinks that she may have enough 
beads to make 2 bracelets. If she separates the beads into 2 equal 
groups, how many beads will she have for each bracelet? 

f. Jeff has 15 tools. He wants to put an equal number of tools in each of 
his 3 toolboxes. How many tools should he put in each toolbox? 


THE JOURNEY GAME 


OBJECTIVE: The student will be able to do simple subtraction and division number 
and word problems in a game context. 


MATERIAL: 


e The Journey game—part of original informal assessment from Appendix А 

e Die 

e Problem cards for subtraction and division - both number and word prob- 
lems (Appendix B) 

e Game markers 


PROCEDURE: 


1. 
2. 


3, 


Place the game markers on Start. 

One student throws the die. She moves her marker the number of dots she has 
thrown with the die. 

The facilitator hands the appropriate card (subtraction or division number and word 
problems) to the student. If the student can solve the problem, with or without 
the calculator, she moves the marker one place ahead, if the problem is a number 
problem, and two places, if it is a word problem. 


. The players must follow the instructions that are given on the spaces where they 


land. If a player lands on an instruction space a second time, she does not have to 
obey the instructions. 


. The winner must land on the finish by exactly the right number. She may also win 


by doing a problem correctly and moving ahead one or two places. 
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6. You can control what problems the student gets or you can put the appropriate 
cards face down on the game board and let the student choose. 


GENERALIZATION ACTIVITIES: 

• One of the most common uses for division in everyday life is distributing a 
group of items equally (sharing). Teachers and families can label these situa- 
tions as making it fair by division. Examples include: 

о Handing out food such as cookies or candy 

о Dealing out cards in various games 

о Passing out arts and crafts or school supplies 

о Dividing up tickets for carnival rides or arcades 

• When your child asks you how many slices of pizza, pieces of bread, muffins, ears 
of corn, etc. she can have at a meal, have her do the division: “There are 8 slices 
of pizza and 4 of us.... If we share the pizza fairly how many should we each get?” 

• When shopping, involve your child in division scenarios. “There are 8 ham- 
burger buns in this package.... Is that enough for us? (Yes, if you are dividing 
among 4 family members; no, if you are having a cookout with 12 guests.) 

e Divide up minutes of computer, video game, TV time among family members. 
“There are 40 minutes before we have to leave and you both want to use the 
computer. 40 minutes divided by 2 means you can each use the computer for 
20 minutes.” 

e At school or home, divide tasks by number of days. For example: “We need to 
learn 15 new words this week. How many do we have to learn a day?” Or, “You 
need to read 20 pages in 4 days. How many pages should you read a day?” 

• At school, when dividing students into groups, figure out how many people 
there should be per group: “We need to make 3 groups. There are 20 stu- 
dents. How many per group?” 

• If the student enjoys downloading songs from the Internet using an iTunes or 
other gift card to pay for the downloads, help her understand how to use divi- 
sion to figure out how many tunes she can download per card. For example, if 
each tune costs $.99 to download, explain that that is basically $1, using the 
next-highest-dollar strategy. With a $15 gift card, you divide by 1 to see how 
many songs you can buy. 


Commercial Games to Buy or Try 


• Division War: Barnes and Nobles bookstores sells decks of cards with division facts for playing the 
popular game War. All the cards are dealt out to players. Then players flip over the top card in their 
stack and announce the answer of their division problem. The player with the highest answer takes 
the other players’ cards. (You can also make your own division war deck with index cards.) 


• Multiplication & Division Quizmo (World Class Learning Materials): A bingo-like game where one 
player reads out division (or multiplication) problems and the other players check their boards to 
see if they have the answer. If they do, they cover it with a plastic chip. The first player to fill in a line 
horizontally, vertically, or diagonally is the winner. 


CHAPTER 1 1 


Simple Fractions | 


Questions to be answered: 


Can the student: 


1: 


1. 


12. 


Recognize one-half of an object and read the fraction as one-half (1/2) 
when written. 


. Read the fraction УЗ and demonstrate its meaning. 

. Use halves and fourths in baking. 

. Read the fractions V5 and 75 and demonstrate their meanings. 
. Use thirds in baking. 


. Read the common fractions (72, V, 14, 1/5, 16, 2/5, 34, 25, 35, ^/5, and 9/6) 


correctly. 


. Show that 12, 24 (and 58) are the same amount. 


. Demonstrate that when a fraction has the same number on the top and the 


bottom, it means that the fraction is really the whole number 1. 


. Read mixed numbers (1- to 2-digit whole numbers and simple fractions) 


as well as demonstrating understanding with real objects. 


. Add fourths together and later add thirds. 


Use fraction strips to demonstrate and compare common fractions. 


Bake—using whole number fractions and mixed numbers. 
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hildren often come to school knowing generally what half of an object is. They usu- 

ally seem to realize that both halves need to be the same size—or at least they will 
protest if their half of something desirable is smaller than the part given to another 
child. We can work from that simple concept to broaden their understanding of frac- 
tions that are necessary in daily life. 

First we will work with common or simple frac- 
tions expressed as one number on top of another 
number such as i (or, as typed, У2 or 1/2). Initially, 
the students need to be able to read common frac- 
tions accurately. Then they need to be able to read 
mixed numbers that contain a whole number and a 
fraction, such as 272. 

How are fractions commonly used in everyday 
life? Fractions are most often used in measurement. 
Cooking, using fractions of teaspoons, tablespoons, 
and cups, is probably the most common practical 
application of simple fractions. Measuring length or 
weight may also require the accurate use of fractions. 
Even if your student is included in a regular math 
class and will be expected to learn more complex 
math involving fractions, Irecommend that you intro- 
duce him to fractions through the hands-on activities 
in this chapter. If a student has a concrete, visual understanding of what a fraction 
actually means, he is more likely to understand why the denominator stays the same 
when you add 1⁄4 plus Уз, or why it makes no sense to add 1⁄2 to % and get 6. 


Different Styles of Writing Fractions 


Fractions are written differently depending on the printing or computer word processing style. We usu- 
ally handwrite a fraction by putting one number on top of a line and the other number below the line; 
е.д., +. Handwritten fractions usually have smaller-sized numerals than whole numbers до because 
the two numerals in the fraction are written in the same space as one regular numeral is written. The 
same is sometimes also true of printed fractions. This difference in size can help students understand 
that fractions represent smaller quantities than regular whole numbers do. 

In some computer and printing fonts, the first number (numerator) is printed just like a whole 


number, followed by a slash and then the denominator; e.g., 1/2. Some word processing programs 


automatically change the 1/2 to У2. Therefore, fractions can be written different ways in the same text. 


Your students need to learn that the different ways of printing do not change the value of the fractions. 
Be sure to show them visually how the fractions can be written differently, but named and used the 
same—depending on how they are written in the student's text or tests. 
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Introducing Halves and Fourths 


OBJECTIVE: The student will be able to recognize one-half of an object and read the 
fraction as one-half ( 2) when written with numerals. 


MATERIALS: 


e Apples, pears, or some other fruit that can be divided into halves 
• Other rewarding whole objects such as candy or granola bars 

e Sharp knife 

e Construction paper 

• Slate, whiteboard, or tablet of paper 

e Marker or chalk 


SUCCESS STEP: Cut the fruit in half and put both halves in front of one student. Ask 
the student to give you one-half. Praise him for correct action or help him give you 
one-half of the fruit. 


PROCEDURE: 


1 


~ 


Show your з да еп (5) the half fruit used in the Success Step and ask him how much 
of the fruit this is (one-half). Then take another fruit and cut it so one of the pieces 
is much smaller than the other. Hold up the smaller piece and ask the student if 
this is one-half of the fruit. He should reply that the smaller piece is not one-half 
because the pieces are not the same. If he does not reply correctly, compare the 
smaller piece with half of the original fruit that you cut previously. 


Е é 1 ~ TM 
. Write the fraction > ona slate or a whiteboard. Point out that the fraction is 


written with a 1 on the top and the 2 on the bottom but we call it one-half. Have 
students repeat the words one-half several times while looking at the written frac- 
tion. Show them on the board that sometimes one-half is written 1/2 because it is 
hard to type 2. They should practice reading +, У, and 1/2 as one-half. 


. Tell the students that you are going to give one-half of a fruit (or candy bar or any 


whole object) to each person and they are to watch you so you give them each one- 
half. Cut fruit, granola bars, or candy bars, etc. in half and give them the halves. 
Make a “mistake” and cut one of the objects very unevenly. The students should 
protest that cut if they understand what one-half is. Cut another object correctly to 
give them equal halves. If you have only one student, you will have to have several 
different objects to cut in half. 


à 1 | 
. Review that >, V^, and 1/2, is read as one-half. 
. Give each student a piece of construction paper and scissors and ask him to give 


you one-half of his paper. If necessary, you may cut a piece of construction paper 
in half to give them a model. 


. Useotherthings in their environment that can be divided in half (pieces of chalk, pretzel 


rods, sandwiches, pieces of licorice, fruit leather, lengths of ribbon or string) and give 
the students chances to make two halves and give you one-half. Remind the students 
that breaking an object in half is the same as breaking it in the exact middle. 
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When Kayli was reading a list of common fractions, she correctly read 6 
as one-sixth and % as one-seventh, but she read 12 as "one twoth” and Y5 as 
"one threeth." She had correctly figured out the pattern for naming fractions 
from 1⁄4 to уд and applied the pattern to 1? and 15. She needed to be taught 
how to read 72 and 73 as separate fractions that do not fit the pattern. 


pce 


о 


BJECTIVE: The student will be able to read the fraction % and demonstrate its 


meaning. 


MATERIALS: 


e Three pieces of construction paper for each student 

e A marker or crayon for each student and the teacher 

• A slate or a tablet of paper for the teacher 

e Approximately 1 cup of uncooked rice for each student placed in a large bowl 
on the table 

e An empty bowl for each pair 

e А one-cup measuring cup 

ө A l/4-cup measuring cup 


SUCCESS STEP: Put the construction paper on the table in front of the student and ask 
him to choose one piece of paper. Praise the student for only taking one piece of paper. 


PROCEDURE: 


1. 


2. 


Explain that each student has one big sheet of paper. Say, “I am going to make my 
one piece into smaller pieces.” 

Fold and tear the paper into fourths. Say, “I have 4 pieces of paper now. Is each 
piece of small paper as big as your ONE BIG paper?” (no) 


. Put the 4 pieces down on the table and fit them together into ONE BIG piece. “I 


have 4 parts of this ONE BIG piece of paper— 1, 2, 3, 4.” Pick up one of the smaller 
pieces and say, “Now I am holding 1 piece of the 4 pieces of paper. This piece is 
called one-fourth.” 


. Write the fraction 1⁄4 on the slate and point to the 1, telling them that it stands for 


1 piece out of the 4 pieces that make up the BIG piece of paper. Point out that the 
numeral 4 stands for the 4 pieces that make up the parts of the BIG piece of paper. 


. Ask the students to fold and tear their paper into fourths as you did. 


Note: A student could also use scissors or someone else could tear the creased lines if 
he is unable to tear it evenly. 


. Ask students, in turn, to give you one-fourth of their piece of paper. Say, “Thank 


you for the one-fourth piece of paper.” 


. Then give each piece back to the student, repeating “I give you back your one- 


fourth piece of paper.” Use enough repetition so the students can repeat the term 
one-fourth easily. Write the fraction on the slate several times. 


8. 


9. 
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Review the fraction ' by tearing a piece of paper in half and contrasting it with 
the 1⁄4 pieces of paper that they have made. Tell them than the bottom number of 
a fraction tells you how many pieces or parts there are in all. 

Show the students а one-cup measure and а У4-сир measure. Using the rice, show 
them that four % cups of rice fit in the one-cup measure. Point out that the V4 cup 
only holds one-fourth as much as the whole cup. 


10. Have the students put four V4 cups of rice into the one-cup measure. 


MORE FOURTHS 


OBJECTIVE: The student will be able to read the fractions ?4 and % and demonstrate 
their meanings. 


MATERIALS: 


€ A piece of construction paper for each student and the teacher 

€ A slate or a tablet of paper for the teacher and chalk or marker 

e 1 teaspoon and 1⁄4 teaspoon for each pair of students 

e 2 ог 3 cups of uncooked rice in a bowl to be used for the group of students 

e An empty bowl for each pair 

e Three different colored full sheets of paper (for each student) labeled V4, 7/4, 
and % on top of each piece 

e A one-cup measure and a У4-сир measuring cup for each pair 

e Three clear glasses or bottles for each pair 


SUCCESS STEP: Ask the student to fold and tear a piece of construction paper into 
fourths as he has done previously. Praise his success or assist him, if necessary. 


PROCEDURE: 


1. 


Have all students fold and tear the construction paper in fourths. Ask them to give 
you two-fourths of their colored sheet of paper. Then repeat with them giving you 
three-fourths of the paper. 


Note: Do not attempt to teach them that 24 equal 15 at this time. If a student who 
already knows about 1 figures it out, praise him, but do not explain at this time. 


. Pair the students up and have them ask each other for V4, 7⁄4, and ЗА. If one 


student is not able to speak clearly, write the fractions on the slate and have him 
point to the fraction that he wants the other student to give him. After each pair 
is finished, let each one gently let the pieces of paper fall on his partner's head, 
as a joke-type reward. 


. Give each pair of students one teaspoon. Remark that this teaspoon is sort of like 


the spoon you use for eating cereal. 


. Then give the students a V4 teaspoon. Tell them that this 14 teaspoon is really а 


small spoon. Ask them if they can guess how many of the small 1⁄4 teaspoons can 
fit in the 1 teaspoon. Have one member of the pair scoop up 1⁄4 teaspoon of rice 
and put it in the 1 teaspoon. See if the students can put four V4 teaspoons into 
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the 1 teaspoon. They will have to have level one-fourth teaspoons to fill it exactly. 
Empty the teaspoon. 

5. Have the other member of the pair scoop up 74 teaspoons of rice and put it in the 
bowl. He should fill the 1⁄4 teaspoon two times. Empty the teaspoons. Then the first 
person should put in 34 teaspoon by filling the spoon З times and putting the rice 
in the bowl. Reverse the partners and repeat. 

6. Give each student three pieces of white paper which are labeled V4, 74, and ЗА. Di- 
rect each student to put 14 teaspoon of rice on the piece of paper labeled 1⁄4, 2/4 
teaspoon on the paper labeled 74, and % teaspoon on the paper labeled 34. The 
teacher should be able to check these answers visually. 

7. Ask the students which is the largest pile of rice. Point out that 34 teaspoon of rice 
is larger than 1⁄4 teaspoon of rice. Write the fractions V4, 24, and 94 on the board 
or pad of paper. Show them that if several fractions have the same bottom number, 
you can tell which fraction is larger by looking at the top number of the fraction. 
Put all the rice back in the central bowl. 

8. Have the students repeat the procedure in steps 4 and 5 using a V4 cup measure 
and three clear glasses or bottles. Use a funnel, if it helps. Ask the student which 
glass has V4, 7/4, or 34 of a cup of rice. He should be able to tell you by looking at 
the glasses. 


GENERALIZATION ACTIVITY 

One way that you can add interest to visualizing fractions is to use the “Hershey 
Method." A chocolate Hershey bar has indentions dividing it into twelve parts (4 col- 
umns of 3 pieces). The parts are rectangular and look like the fractions the student 
has been making by tearing or cutting up pieces of construction paper. The parts can 
easily be broken to show fractions of the whole bar. The teacher needs to lead the group 
(or individual) in discovering 12°, s's, and 14°. It is also possible to see equivalents 
such as У2'5 and 612°. (There is a book by Jerry Pallotta called The Hershey's Milk 
Chocolate Bar Fractions Book that can be used to introduce the concept. It's currently 
out of print, but you can find copies in online and used bookstores and in the library.) 
Of course, the students will enjoy the method more if they get to eat the results when 
the lesson is over. 


Baking to Teach Fractions 


tis important that students who are hands-on 

learners learn about fractions in a meaningful 
way, and baking is a good way for them to learn. 
You will have to adapt the use of the recipes to 
your home or school situation. I have included 
some simple recipes using the first few fractions 
that are introduced. You do not have to use 
these recipes. You can add your own recipes or 
those that the students really enjoy. If you do 
not have an oven available, you can use one of 
the microwave recipes or one that uses a waffle 


BAKING WITH 
FRACTIONS 


11 / Simple Fractions 145 


iron. If you are unable to cook in any way in your school, you can try the recipes for 
smoothies in Appendix C. 

I have tried to avoid some of the more difficult cooking terms such as “cream” 
and have not used the abbreviations for teaspoon and tablespoon. Your concentration 
should be on the fractions, not the cooking. Later, you may want to do other recipes 
using cooking terms and the standard cooking abbreviations. You will have to explain 
these terms if the students are to independently use standard recipes. 

At first have a student do each step with close supervision. If you are working with 
a small group, use a different student for each step and have the rest watch. Later on 
you may be able to assign tasks and have them work without much supervision. 


There are some ingredients that are used in many recipes. The following are 

supplies that I keep available: 

e White flour 
White sugar 
Brown sugar 
Eggs 
Milk or water 
Cooking oil 
Soft margarine 
Vanilla 
Baking soda and powder 
Cooking spray such as Pam 


I put the flour and the white and brown sugar in refrigerator storage containers 
that have a sealable top. The students seem to handle the ingredients better if they 
are not in large quantities such as 5 Ib. of flour. Before each cooking session, I buy the 
special ingredients such as nuts, chocolate chips, blueberries, etc. that are needed for 
a particular recipe. 

The students need to learn how to pour or spoon the ingredients into the mea- 
suring utensils. They also need to know how to make the ingredients level in the cup 
measures such as by leveling off the heaping flour cup with a knife. At first I check 
every ingredient before they mix it with anything else. 

The utensils needed are: 

A large bowl for dry ingredients 

A medium-sized bowl for the liquid and fat ingredients 

A portable electric mixer that can be used in the bowls 

A square baking pan 

A rectangular baking pan 

A set of measuring cups with the fractions labeled clearly on 

each cup (for each student, if possible). You may be able to find 

different colors for each cup or cups with color-coded fractions. 

e Aset of measuring spoons with the fractions labeled clearly (for 
each student, if possible) The labels on teaspoons tend to be 
quite small, so it would be good to have a set where the labels or 
spoons are different colors. 

e Mixing spoons 
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• Oven timer 
• Oven or microwave 


I also cover the table with newspaper and put used packages and trash into a 
small plastic bag to be disposed of later. 

I review the different cup measures and the measuring spoons before each session. 
The older students read the ingredients out loud and show which measuring cups or 
spoons they need to use. For the younger students, at first we go through each mea- 
surement and step as a group. Later we just check vocabulary before they began. 

The students should have time to put away the ingre- 
dients, clean the table, and wash the cooking dishes after 
each session. Of course, they should be able to eat some 
of the results at the end of the class. The first recipes listed 
(for cookies or waffles) have a short baking time so students 
can eat them at the end of each session. The more useful 
recipes such as muffins and breads that are listed later have 
longer baking periods such as 45 minutes. At home, this will 
probably be no problem, but teachers at school may have to 
arrange to have the students come back at a later time to 
sample the results. 

Teachers have told me that they have used a microwave 
successfully for some of these recipes. The microwave is 
faster, and more affordable for schools. I have found that 
microwaves vary in temperature. Toward the end of the 
cooking time, check your baking goods frequently. If your 
microwave does not have a turntable, rotate your pan once 
in the middle of the cooking cycle. 

Students always seem to enjoy the baking sessions—and 
the eating. I have found that some older students already 
knew how to make simple lunches or dinners that don't re- 
quire much measurement. Baking is often a new experience 
for them, however. Students I have worked with needed 
quite a bit of supervision in the beginning. Later they went right to the tasks and did 
them correctly—with an occasional lapse. They often asked to do a certain recipe a 
second time and could usually do the task better than the first time. There was never 
any question about why fractions were needed because the students knew why from 
practical experience. 

If you are working with younger students, you may have to do some of the prepara- 
tions yourself. The purpose of baking is to show why fractions are useful and associate 
a pleasant experience with them. If the baking itself is too difficult for your students, 
you will defeat the purpose of the activity. Have the students measure the ingredients 
each time. You may have to crack the eggs or do the final mixing or handle the oven, 
but they will still learn about fractions and have fun eating the results. 
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BAKING 
USING У CUP 
MEASURES OBJECTIVE: The student will be able to measure V? cup of ingredients to use 

in baking. 


PINEAPPLE POUND CAKE 


INGREDIENTS: 
e 1 package yellow cake mix 
e 1 package vanilla pudding mix (instant) 
e 4 large eggs 
e 1 can pineapple slices (or crushed pineapple) drained 
ө 1⁄2 stick of butter 
e 1⁄2 cup packed brown sugar 
e 1⁄2 cup pineapple juice, drained from the canned pineapple 
e 1⁄2 cup water 
e 1^ cup oil 
e Angel food or bundt cake pan or two pie-sized small cake pans 
e Cooking spray 


DIRECTIONS: 
1. Combine cake mix, pudding, eggs, oil, water, and pineapple juice in large bowl. 
Put in: a. 1 package yellow cake mix 
b. 1 package vanilla pudding 
c. 4 eggs 
d. ^ cup oil 
e. Vo cup water 
f. Vo cup pineapple juice 
. Beat for 2 minutes with electric mixer. 
. Melt ¥ stick butter in microwave. (Be sure to have a student cut the stick in half.) 
. Stir in V? cup brown sugar. 
Spray pan thoroughly with cooking spray or shortening. 
. Arrange pineapple slices or crushed pineapple on the bottom of pan. 
. Put brown sugar and butter mixture in small pieces over the pineapple. 
. Pour cake batter over pineapple slices. 
. Bake at 350 degrees for 50-60 minutes. 
. Let cool and then invert the pan over cake plate and serve. 


n 


MOIST SUGAR COOKIES 


Now that the students have used the У2-сир measures in the previous recipe, you may 
want to introduce 12 teaspoon measures. Show the students the 1 cup measuring cup 
compared to the У2-сир measuring cup. Then show the 1 teaspoon as compared to 
the V^ teaspoon. Have the student use two 12 -teaspoons of rice to fill the 1-teaspoon 
measure. If you feel that the student understands the use of V^ cup versus 1 teaspoon, 
have him bake a recipe that has both ^ cups and 1⁄2 teaspoons in it, as follows: 
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BAKING WITH 
HALVES AND 
FOURTHS 


OBJECTIVE: The student will be able to use Y2-cup and 12 -геаѕрооп measures 


in baking. 
INGREDIENTS: 
e 1⁄2 cup butter or margarine, softened ө 1⁄2 cup powdered sugar 
e 1⁄2 cup sugar e 1⁄2 teaspoon cream of tarter 
elegg e 1⁄2 teaspoon baking soda 
e 1⁄2 cup cooking oil e 2cups flour 


DIRECTIONS: 
1. Ina large bowl, mix the ^ cup butter and У2 cup regular sugar. Stir until smooth. 
2. Add 1 egg and 12 cup cooking oil and stir. 
3. In a medium bowl, mix together: 
a. Y2 cup powdered sugar, 
b. 1 teaspoon cream of tartar, 
c. Y2 teaspoon baking soda. Stir. 
. Add dry ingredients to butter, egg, and oil mixture and stir well. 
. Drop mixture by teaspoonfuls onto a cookie sheet. 
. Press the cookies down with the bottom of a glass. 
. Bake at 350 degrees for 7 minutes. Do not over bake. 


NOU. 


Scott was measuring the dry ingredients for waffles into a bowl. He started 
to pour salt into a measuring cup. An assistant called to him, "Scott, you are 
going to have awfully salty waffles if you use that much salt." Scott replied, 
"But the recipe says to use 1⁄4 cup salt." "Look again, Scott," said the assis- 
tant, "the recipe says У4 TEASPOON salt." The assistant then had Scott read 
aloud the complete fraction, including the name of the unit (teaspoon or cup), 
before actually measuring the ingredients. 


MOIST OATMEAL COOKIES 


OBJECTIVE: The student will be able to use halves and fourths of both cups and tea- 
spoons in simple baking recipes. 


INGREDIENTS: 
e 3⁄4 cup shortening e 1 cup flour 
e 1 cup brown sugar e 1⁄2 teaspoon baking soda 
e 1⁄2 cup sugar e 1 teaspoon salt 
e 1/4 cup water e 3 cups quick-cooking oatmeal 
elegg e 1 cup chopped nuts 
e 1 teaspoon vanilla e 1 cup raisins 
DIRECTIONS: 


1. Inalarge bowl, mix together the following indredients until fluffy and smooth: 
e 5/4 cup shortening 
e 1cup brown sugar 
e 1⁄2 cup white sugar 


Note: microwave 
ovens vary in 
temperature. Check 
the cake witha 
toothpick after the 
first 6 minutes. 
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e 1⁄4 cup water 

e legg 

e 1 teaspoon vanilla 
.In a medium bowl, mix together 

e 1 сир flour, 

e 1⁄2 teaspoon baking soda 

e 1 teaspoon salt 
. Add these dry ingredients to the mixture in the large bowl. 
. Stir in oatmeal until well blended. 


. Drop by teaspoonfuls onto greased cookie sheets. 


3 
4 
5. Add nuts and raisins (optional) to the mixture. 
6 
7. 


. Ваке at 350 degree for 12-15 minutes or until lightly golden. 


MICROWAVE APPLESAUCE CAKE 


The following recipe using halves and fourths can be baked in a microwave: 


INGREDIENTS: 


• 2 cups flour e 1⁄4 сир butter or margarine 

e 3⁄4 teaspoon baking soda e 1 cup brown sugar, packed 

e 1 teaspoon cinnamon e 1⁄2 teaspoon cloves 

ө 1⁄2 cup raisins e 1⁄4 teaspoon nutmeg 

e 1⁄4 teaspoon salt e Canned frosting, optional 

e 1 cup sweetened applesauce e Cooking spray 

(can be chunky) 
DIRECTIONS: 
1. Spray an 8" microwavable (glass, silicone, or heavy plastic) pan with nonstick spray. 
2. Put butter in microwave in a large microwavable bowl for 40 seconds until melted. 
(Again, remember to have a student cut off V4 of the stick.) 

3. Add 1 cup brown sugar and stir. 


~ 


. Add 1 cup applesauce and blend well by hand. 
. In another bowl, mix: 
а. 2 cups flour 
b. 94 teaspoon baking soda (show the students how to fill the 1⁄4 tsp З times) 
c. 1 teaspoon cinnamon 
d. Y2 teaspoon cloves 
e. V4 teaspoon nutmeg 
f. V4 teaspoon salt 
. Add the dry ingredients to the sugar, butter, and applesauce mixture. 


. Stir thoroughly— perhaps with electric beaters. 


. Add 1 cup raisins, stirring with a spoon. 

. Spread mixture in microwavable pan. 

. Microwave on high for 6 minutes. Rotate and cook for 2 more minutes, checking 
to see if done after each minute. 

. Cool in pan and frost if desired. 
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THIRDS 


BAKING WITH 
THIRDS 


The other commonly used fractions are thirds. Recipes often call for Уз and 7/5 
cups. Thirds, however, cannot be easily converted into halves, fourths, or eighths. 
Teach thirds as separate fractions without reference to the halves and fourths that 
the students have already learned. 


INTRODUCING THIRDS 


OBJECTIVE: The student will be able to read the fractions Уз and 2/3 and demon- 
strate their meanings. 


MATERIALS: 
e Strips of construction paper divided by lines into thirds 
e Уз measuring cup 
e 1 cup of rice 
e Clear bowl 
• Slate, whiteboard, or pads of paper 
• Marker or chalk 


PROCEDURE: 

1. Using the construction paper strips divided into thirds, teach the students about 
thirds in the same manner as you taught about fourths above. 

2. Have the students make Уз and 7/ out of their construction paper strips by tear- 
ing or cutting them and test each other. 

3. Have one student measure Уз cup of rice with the measuring cup and pour it into a 
clear bowl. Then have another student pour a second Уз cup of rice into the bowl. 
Ask the students to tell how much rice is now in the bowl (2/3 cup). Have them 
measure with the measuring cup to check. 

4. Have the students write the fractions Уз and % on a slate, whiteboard, or pad of 
paper. Repeat procedures until you think the students are secure. Also review V2, 
74, and 34 cups using the rice and cups. 


CHEWY CHOCOLATE BROWNIES 
OBJECTIVE: The student will be able to use thirds in baking. 


INGREDIENTS: 
e 1 large package regular chocolate pudding mix (Do not use instant pudding) 


e 3 eggs e 1 cup flour 

• 2 teaspoons vanilla e 1⁄2 teaspoon baking powder 
e 1 cup chopped nuts (optional) e % cup butter or margarine 
e 1⁄3 cup sugar* e lcupsugar* 


*The recipe actually calls for 1 15 cup sugar, but we haven't introduced 
mixed numbers yet so the sugar is presented as two separate ingredients. 
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DIRECTIONS: 


1, 


© со o UAW ~ 


In a large bowl, stir together until blended: 
a. pudding mix 
b. 1 cup flour 
с. У2 teaspoon baking powder 


. Melt % cup butter (in microwave or on the stovetop) and put in another bowl. 
. Stir in 1 cup sugar. Then stir in УЗ cup sugar. 

. Beat in 3 eggs, one at a time. 

. Blend the dry ingredients with the butter, sugar, and egg mixture. 

. Add 2 teaspoons vanilla to the mixture and stir. 

. Stir in nuts (if desired). 

. Spread in a greased 9 x 12 pan. 

. Bake at 350 degrees for 20-25 minutes. Do not over bake. 


MICROWAVE BROWNIES 


OBJECTIVE: The following recipe uses thirds and can be made in a microwave. 


INGREDIENTS: 


e 1 cup flour e 2з cup butter or margarine 

e Уз cup unsweetened cocoa e 2/3 cup white sugar 

e 1⁄4 teaspoon baking powder e Уз cup brown sugar, packed down 
e 1/4 teaspoon salt e 2large eggs 

e 3⁄4 cup chopped nuts (optional) e 1 teaspoon vanilla extract 

e cooking spray 


DIRECTIONS: 


I 
2. 


EN 


œo N 


10. 


1. 


Coat an 8 ог 9 inch microwavable square or pie pan with nonstick spray. 
In a small bowl, microwave butter 20 seconds or until softened and pour into a 
large bowl. 


. Measure % cup white sugar and Уз cup brown sugar. Stir into the butter. 
. Add 2 eggs and 1 teaspoon vanilla and beat until well blended. 
. In another bowl, mix: 


a. 1 cup of flour, 

b. V5 cup cocoa powder, 

c. V4 teaspoon baking powder 
d. Уз teaspoon salt. 


. Add the dry ingredients slowly to the egg and sugar mixture. The dough will 


be very thick. 


. Stirand then add nuts (optional). 
. Spread the brownies evenly in the microwavable pan. 
. Microwave at 10096 power for 5 to 7 minutes. After 5 minutes, check frequently 


(and rotate if needed). 

Take the brownies out of the microwave. Set pan on a rack or a small bowl 
overturned to cool. 

Sprinkle with powdered sugar or frost lightly if desired. 
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Note: This is a 
favorite recipe of 

the young adults I 
have worked with. 

It requires a waffle 
iron and a little 
guidance during the 
baking process. They 
especially like it with 
strawberries and a 
little whipped cream. 


OBJECTIVE: The following recipe uses thirds and can be made in a waffle iron. Makes 


4-5 waffles. 
INGREDIENTS: 
e 1 cup flour • 2eggs 
• 1 tablespoon baking powder e % cup milk 
e 1⁄2 teaspoon salt e Y%cup oil 
• 1 tablespoon sugar e Cooking spray 


DIRECTIONS: 
1. Heat waffle iron and spray with cooking spray. 
2. Mix dry ingredients together in large bowl. 
a. 1 cup flour 
b. 1 tablespoon baking powder 
c. Y2 teaspoon salt 
d. 1 tablespoon sugar 
3. Crack 2 eggs into small bowl and beat them with a fork. 
4. Add Уз cup oil and % cup milk to the eggs in the small bowl. 
5. Mix the liquids into the dry ingredients in the large bowl and stir or beat with 
electric beaters until smooth. 
6. Use a half-cup measure to pour waffle batter onto waffle iron. 
7. Cook the waffles, without opening the lid, until no steam is visible. 


Other recipes are available in Appendix C. The students I worked with seemed 
to learn very much about fractions and baking skills while making these recipes. 
They enjoyed the cooking so much (and the eating) that we did all the recipes in this 
chapter and in Appendix C. 


Other Common Fractions 


he fifths and sixths are not that commonly encountered in everyday life, but by 

naming them (as well as other fractions such as eighths and sixteenths) the student 
can show that he understands the pattern used in naming all fractions. Note that frac- 
tions such as % that can be reduced to smaller terms are not taught here. 


INTRODUCING FIFTHS, SIXTHS, AND OTHERS 


OBJECTIVE: The student will be able to read the common fractions (12, Уз, 14, 1/5, 
16, 2/8, Ya, 2/5, 3/5, 55, and %) correctly. 


MATERIALS: 
• Chalk and slate or whiteboard and marker 
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• Two copies of the Fraction Strips sheet (from Appendix B). (If possible, one 
sheet should be copied onto cardstock and laminated before cutting for 
further use. The second sheet is for the student to look at when he is working 
with the fraction strips.) 

• Pen, pencil, or fine-line marker 

e 6 different small objects such as a pencil, eraser, etc. 

e Egg carton cut in half—leaving 6 cups 

e 6 poker chips or magnetic bingo chips 


SUCCESS STEP: Have the students arrange six objects in line. Say, “The pencil is first 
in line, the eraser is second. What position is the tennis ball in? (third). 


PROCEDURE: 


1; 


2 


Tell the students that when naming fractions, you use the same words that you use 
for telling a position in line—third, fourth, fifth, sixth, seventh, eighth, etc. 

Write fractions using 1 on the top and 2 through 6 on the bottom. Help the students 
to read them correctly. Tell them that 2 is the naughty one. He is not called 1 twoth 
or 1 second, but one half (maybe twoth sounds too much like tooth). 


. Review naming fractions for a few minutes at the beginning of several sessions. 


When the students are secure with the naming of fractions with 1 on the top, in- 
troduce fractions such as % with other small numbers on top. 


. Showthe egg carton with the 6 cups. Have the students put 1, and then 2, etc. poker 


chips in the cups. Give each person a turn and have everyone call out the name of 
the fraction that is formed; e.g., V6, 26, etc. 


. Have the students cut apart the top half (1—/16's) of the fraction strip sheet from 


Appendix B. 


Fraction Strips 
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6. 


7. 


10. 


11: 


Have them label the 1, 1 °, 14°, Ye’s, and the “1e’s with a pen or marker. Have 
them color each line a different color. 

Cut out first the 1 whole, then the halves, etc., with you cutting your own sheet as 
the students cut theirs. Have them put fractions (each a different color) in separate 
piles in front of them. 


. Practice with the cutout pieces, showing how 2 halves make 1 whole and 4 fourths 


also make one whole, etc. Lay the cut-out pieces on the 1 whole to help the students 
see this relationship. 


. Callout fractions such as one whole, one-half, three-fourths, two-eighths, or three- 


sixteenths. Have the student show you that fraction with his fraction strips. Practice 
on other occasions. 

When the student is confident with the fractions from the top half of the worksheet, 
continue as above using the tenths and the fifths. 

Then proceed as above using the thirds, sixths, and twelfths. These fractions are 
probably the most commonly used ones in daily life. 


Teaching the Parts of a Fraction 


It may be important for the students to know the names of the parts of the fraction, especially if they are 


working in the general education classroom. The numerator is the number on the top of the fraction 


or the one that is written first. The denominator is the number on the bottom or the one that is written 


last. If appropriate, you can tell them that if you take the first two letters of the numerator and the first 


two letters of the denominator, you have NU DE (NUDE!). Using this memory aid, you can tell which 


is the first number written (NU) and the second number written (DE). 


FRACTIONS AS WHOLE NUMBERS 


OBJECTIVE: The student will demonstrate that when a fraction has the same number 
on the top and the bottom of the fraction, the fraction is really the whole number 1. 


MATERIALS: 


e 1⁄4 cup, V? cup, УЗ cup, and 1 cup measuring cups 

e 2 cups rice 

e 2+ cups of water (colored with a little food coloring) 

e Slate, whiteboard, or pad of paper with marker or chalk 
e Fraction strips from previous activity 


SUCCESS STEP: Ask the student to name the У4-сир and у2-сир measures. Praise him 
for the correct answers or point out the correct cups and have him repeat the words. 


PROCEDURE: 


jn 


Have the students put 4 one-fourth cups ofrice in the 1-cup measure. Write the frac- 
tion ^4 on the board. Show them that whenever the fraction has the same top and 
bottom number it means that one whole unit is there. Write 44 = 1 on the board. 


А Domino Fractions-2 E 
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2. Then write 22 on the board. Ask each student to put 2 one-half cups of rice in the 
cup measure and identify it as 1 whole unit. 

3. If you have Уз cup measures, ask the students how many thirds of a cup make one 
whole (3). 


4. Ask them to chant: 


Fractions with the same 
bottom and top 

Are really number 1 

so you can stop. 


5. Have the students repeat steps 1 and 2 using water instead of rice. It is easier for 
them to see the quantity if you color the water slightly (and more fun also). 

6. Using the fraction strips from the previous activity, have the student show you 2 
two's, 3 three's, 4 four's, 5 fives, etc. Compare them to the 1 whole strip. Emphasize 
that these fractions are equal to one whole. 


GENERALIZATION ACTIVITY: The next time you make a recipe for cake, brownies, 
etc., cut it into 6ths or 8ths or another fraction. Ask the student(s) to tell you what 
fraction you've cut it into (e.g., 6ths). Before you give out any of the pieces, point out 
that the whole has now been cut into 96 or 96. Ask them if that is the same as one. 
Do the same when you are cutting sandwiches or pizza at home. 


DOMINO FRACTION GAME 


OBJECTIVE: The student will be able to demonstrate by playing the game that he can 
read fractions correctly, including fractions which are equal to 1. 


J6's 


| 
| 
| 


3/6 


__|_ 25835 | 
| 
| 2/3 


He [5 Nude. 


1/4 


2/6 


5/6 


1/2 


1/4 


3/5 


MATERIALS: 

e Dominoes or domino fraction cards. (Real dominoes 
are preferred for this game but domino fraction cards 
are also found in Appendix B. If using real dominoes, 
use only the dominoes with two sets of dots on them; 
put away the dominoes with only one set of dots.) 

e Individual domino fraction boards for each student, as 
found in Appendix B 


PROCEDURE: 

1. Show some ofthe dominoes to the students, holding them so 
the half with the most dots is on the bottom. Tell them that 
the dots on the top of the domino represent the top number 
of the fraction, the line in the middle of the domino repre- 
sents the line/slash of the fraction and the bottom section 
of the dots is the bottom of the fraction for this game. Turn 
all the dominos over on the table so the dots do not show. 

2. One student turns over a domino, making sure that the 
smallest number of dots is on the top. He then names the 
fraction that it represents. If he has that fraction on his 


156 Тєаснімо Матн то Реорке WITH Down 5умрвоме AND Отнев Намр5- Ом Learners, Book 2 


Note: If you think 
that the students 

are having trouble 
with the procedure 
of counting the dots 
and then reading the 
numerals of the 
fractions, make a 
set of cards with the 
numerals instead of 
the dots and have 
the students read the 
fractions. 


game board, he puts the domino on top of it. If he doesn’t have the fraction, he 
turns it over again on the table and another person takes a turn. 

3. If a student turns over a fraction that is equal to 1, such as Уз, he may put it on the 
number 1 on the game board. 

4. The first student to cover one line on the game board—up or across—is the winner. 
Alert the students to watch where the dominoes are that have not been used. 

5. The important part of this game is to make sure the students are naming the frac- 
tions correctly. An adult or older student should play with a beginner to make sure 
he names fractions correctly. The game boards do not have any fractions that have 
the same number on the top as on the bottom. If the student picks up any domino 
that has the same number on the top and on the bottom, he should recognize that it 
is equal to 1. There are several 1s on each fraction board, so he can use that domino 
to cover any of those 1s. 

6. The fractions are arranged on the fraction boards with one column showing sixths, 
another showing halves and thirds, another fourths, and another with fifths. Alert 
the students to this pattern so they can search their cards more efficiently. 

7. The Domino Fraction Faction game is played quite quickly like a combination of 
tic-tac-toe and Bingo. Students should be able to play several games at a time and 
keep track of their winnings. 


Lowest Terms 


| t is not necessary to teach your student(s) how to reduce all fractions to their low- 
est terms at this point. For now, teach them that 74 and 48 are the same as one 
half. This will familiarize them with the idea that some fractions are equivalent to 
each other. On a practical level, it will also help them see that it really doesn't make 
any difference if they use 2 fourth-cup measures or 1 half-cup measure while bak- 
ing—they will get the same results. Just show them that the amounts are the same 
so some recipes will not confuse them. 


INTRODUCING FRACTIONS EQUIVALENT TO ONE HALF 


OBJECTIVE: The student will be able to show that 1, 24 (and 58) are the same 
amounts. 


MATERIALS: 
ө %-cup and У2-сир measuring cups for each student 
e (%-cup measuring cup, if you have опе) 
e Approximately one cup uncooked rice or sand for each student 
e Slate or whiteboard and chalk or marker 
e Newspapers to catch spills 


SUCCESS STEP: Have the student identify the V4-cup and the у2-сир measures. Praise 
him if correct or show him what each one is and then ask him to identify them again. 
He may look at the labels on the measures. 
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PROCEDURE: 

1. Ask the student which of the two measuring cups is larger (the half-cup measure). 
Then ask the student to fill up the V4-cup measure and dump the rice into the 
1-сир measure. Then ask him to put another 1⁄4 cup of rice into the У2-сир mea- 
sure. If he is careful, the Y2-cup measure should now be full. 

2. Write on a slate or whiteboard the sentence: 1⁄4 cup rice and 1⁄4 cup rice = 2/4 cup 
rice, which is the same as 12 cup rice. Then write directly below that sentence: 

V4 + V4 = % or Va. 

3. Have each student repeat step 1 himself and experience that two fourths equals 
one half. 

4. If you have Ye-cup measuring cups, repeat steps 1 and 2, pouring four Y cups into 
the half-cup measure and writing: 

в сир + V6 cup + УВ cup + УВ cup псе = 48 cups rice or У2 cup rice. 

5. Review the above activities several times at different math sessions. (You may wish 
to change the materials to cereal or small dried beans so that the students can 
generalize to other materials.) 

6. Ask each student, “Which is larger, 74 cup of rice or V? cup of rice?" They should 
say that they are the same. 


Mixed Numbers 


tudents often have difficulty reading and writing mixed numbers—numbers that 

have a whole number and a fraction. Perhaps the small difference in spacing between 
the whole number and the numerals in the fractions make it difficult to see which is the 
large number. When the fraction is written as numeral /(slash) numeral (e.g., 5/6), 
there is no difference in size to use as a cue. Sometimes the students see the whole num- 
ber as part of the fraction, such as reading 2 5/6 as 25 sixths. When first introducing 
mixed numbers, I put two or three spaces between the whole number and the fraction 
to make the difference more obvious (2 5/6). Later, the extra space can be faded so 
the students can read mixed numbers in commercial textbooks, workbooks, etc. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to correctly read mixed numbers (1- to 2-digit whole 
numbers and simple fractions) and demonstrate understanding with real objects. 


MATERIALS: 

e Construction paper with 5 to 6 pieces of the same color for each student 

e Teacher-made sets of whole and fractional sheets of construction paper to 
represent the mixed numbers: 11/2, 272, 31, 114, 134, 234, 394. Make each 
set using the same color of paper (e.g., represent 11/2 by putting a whole 
sheet and a half sheet of blue construction paper together.) 

e Various fruits (apples, oranges, pears, etc.) as used above, one fruit being cut 
in half 

e Candy or granola bars 
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e Knife for teacher 
• Slate, whiteboard, ог pad of paper and marker or chalk 


SUCCESS STEP: Ask the student to give you V? of one of the fruits. Praise him for 
the effort. 


PROCEDURE: 


1 


. Hold up the 1⁄2 fruit and then a whole one of the same fruit. Ask the students how 


many of the fruit you have in your hands. Help them to see that you have 1 whole 
fruit and 1/7 fruit. 


. Ask, *How do you think we can write this number?" Using the board or pad, write 


the number 112. Point out which is the whole number and which is the fraction. 


. Give each student 1 and 1⁄2 pieces of the same color construction paper. Ask them 


how much construction paper they now have. They should say, “One and one-half 
pieces of paper." Point out that you say the word and between the whole number and 
the fraction. If they say, “1 big piece and 1 little piece,” say, “This is a one WHOLE 
piece and this is HALF of a piece." 


. Givethe students one more piece of the same color construction paper. Have them 


tell you that they have two and one-half pieces. Let each student write 2 and 72 
on a paper for himself. Then have him write 2 V2 as is normally done (but with a 
little extra space between the whole number and fraction). 


. Write mixed numbers on the board and see if the students can name and make 


them with construction paper. Use mixed numbers such as 372, 172, 2 4, 294, 3 V4 
with small whole numbers and only the fractions that the students already know. 


. Have the students make their own mixed numbers to show to you or the rest of the 


class. Remind them that they can fold and tear the pieces of construction paper 
into halves and fourths. Have one student show the pieces of construction paper 
that make up his mixed number and see if the others can read it. If you have only 
one student, you will have to read the student's mixed number yourself. 


IMPROPER FRACTIONS (OPTIONAL) 


OBJECTIVE: The student will demonstrate understanding of what an improper frac- 
tion is by using manipulatives and be able to convert it to a mixed number. 


MATERIALS: 


e Same as previous activity 


PROCEDURE: 


1, 


2. 


Using the construction paper pieces from the above activity, make а simple mixed 
number such as 172. 

Ask the students how many fraction pieces (halves) the whole could be divided 
into (2). 


. Draw a line down the middle of the whole sheet to show the two halves. Touch the 


halves on the whole sheet and the half sheet as you count aloud (1, 2, 3 halves). 
Write the mixed number as an improper fraction, so 1% becomes 32. 


11 / Simple Fractions 159 


4. Tell them that the fraction is top heavy because the 3 is larger than the 2. Drawa 
picture of the top-heavy fraction 32. 

5. Say that most of the time we need to make the improper (top-heavy) fraction into 
a mixed number. Show the mixed number of 11/2. Use the mixed numbers that the 
students made or the mixed numbers that you have been teaching with to illustrate 
what to do with top-heavy fractions. Write or draw on the board both the improper 
fraction and the mixed number that it becomes. Remind them that a fraction is 
always smaller than one unit (whole object), so we have to see how many whole 
numbers can be made out of the top-heavy fraction and then write the fraction 
left (if any). You may need to remind them that any fraction that has the same top 
number as bottom number equals 1 whole. (See domino game above.) 

6. If you want to show them a quick way to get the mixed fraction, you can tell them to 
divide the bottom number into the top number. Only do this when they understand 
from working with the construction paper manipulatives why that will work. To 
use this method, it helps to have one of the calculators mentioned in the division 
chapter that can be programmed to show fractions rather than decimals. 


Fraction Equivalents 


Со materials often use pies ог pizzas to demonstrate fractions. I have found 
that dividing pies works well for halves, thirds, and fourths. However, when the 
circles are divided into fifths, sixths, or more pieces, it is difficult to see how the slices are 
different, especially if the fractions are close in value. You may want to use commercial 
learning games such as Pizza Party and Pizza to Go (Ideal) or Pie in the Sky (Learning 
Resources) for their interest value, but do not be discouraged if the student has difficulty 
with the smaller fractions. (See Resources for sources of commercial games.) 

It might be important for your student to learn to do the typical type of worksheet 
often given in schools for fractions. The Fraction Strips chart found in the Appendix 
shows one whole (81⁄2 inches long) divided into halves, fourths, eights, sixteenths, 
and also thirds, fifths, sixths, tenths, and twelfths. This worksheet is semi-concrete, 
however. On this worksheet, the fractions, similar to the construction paper pieces 
the students have been using, are now turned into strips that make it a little easier to 
see equivalents when they are divided into many small fractions. 


FRACTION STRIPS EQUIVALENTS 


OBJECTIVE: The student will be able to demonstrate with fraction strips what frac- 
tions are equivalent to each other. 


MATERIALS 
e Fraction strips used in the section “Other Common Fractions” above 
• Uncut Fraction Strip sheet 
e Fraction Strip Worksheet from Appendix B 
e Chalkboard or slate, chalk 
e Equivalent Fractions Worksheet (Appendix B) 


160 Тевснме Матн то Рєорє штн Down 5умрвоме AND Отнев Намоѕ-Ом Learners, Book 2 


PROCEDURE: 

1. Go through the first 5 fraction strips (1, 2, 4, 8, and 16) and point out what the 
equivalents are. Have the students label each division with black pen or markers if 
not already done in the section “Other Common Fractions,” above. 

. Have the students put the cut fraction pieces on the uncut Fraction Strip sheet to show 
that 4 eighths are equal to 1 half, 2 fourths are equal to 4 eighths and 1 half, etc. 

. Then do the same with the tenths and fifths. 

. Later, do the fraction strips that show the equivalents of thirds, sixths, and twelfths 

. Using the slate or chalkboard, show the students that 4 of the 16ths can be written 416. 

. Call out some of the fractions on the top part of the fraction chart and have the stu- 
dents point to them on their strips. When you think that they have the idea, do two 
problems on the Fraction Strip Worksheet with them and check their answers. 

7. Have the students independently do the Fraction Strip Worksheet. They need only 

recognize the divisions of the fractions to do this worksheet. Repeat if necessary. 


№ 


ол W 


Fraction Strips 


“ol ДЕДЕ 


Adding Simple Fractions 


| survival math, there is not much need to add or subtract fractions, especially frac- 
tions with different denominators. True, adults who are doing some or all of their 
menu planning or shopping independently may sometimes encounter situations where 
being able to add fractions might be helpful. However, there are usually practical 
ways to get around adding the fractions. For example, an adult might want to make 
two batches of a muffin recipe. If he knew how to add fractions, he would realize that 
if one batch calls for 28 cups of sugar, two batches must call for ^5 or 1 cups. If he 
cannot add the fractions, however, he can measure out 28 cups of sugar twice and get 
the proper amount. For another example, he may be planning to make recipes during 
the week that call for 1 cup of milk, 2% cups of milk, and 11/7 cups of milk. Some 
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of us might add up the amounts and make sure we have at least 4% cups of milk on 
hand. But others of us (even those of us who can add fractions) might just buy a half 
gallon or gallon and assume that will be plenty. 

However, especially if the students are participating in the general math curriculum, 
it is important to learn how to add fractions with the same denominator (with the same 
last names). It is also important to understand that you cannot add fractions together if 
their denominators are not the same (for instance, adding ¥2 and 1⁄4 to get 26). 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to add fourths together. Later he will be able 
to add thirds. 


MATERIALS: 
e Slate or whiteboard and chalk or marker 
e Juice, water, or other beverage 
e l/4-cup measuring сир 
e Clear drinking glasses 


SUCCESS STEP: Ask the student to pour the juice or other beverage into the V4 mea- 
suring cup. Assist him, if necessary, and praise. 


PROCEDURE: 

1. Askthe students to pretend that they have been running and are very thirsty. ^Would 
this much juice (water) be enough for you to drink?" (No) 

2. Tell the students you want them to show you how much they would want to drink 
when they were thirsty, but that you want to measure the total amount they pour 
into the glass. How could you measure the amount if you only have a V4 measur- 
ing cup? They should say to use the V4 measuring cup several times. 

3. Let one student pour the 1⁄4 cup of juice into the clear drinking glass. Then ask them 
how many У4 cups to pour in the drinking glass and do the pouring. 

4. Write the fractions (14) on the board according to the number of quarter cups 
that have been poured in the drinking glass. Show the students how to add the top 
numbers together, e.g. V4 + V4 + 14 = 34. Don’t let them pour more than 4 of the 
V4 cups into the drinking glass. 

5. Tell the students, “You can only add the top numbers if the bottom numbers are 
the same.... If they have the same last names (fourths)." 

6. Have one student pour a beverage by У4 cups into the drinking glasses while the 
teacher or another student writes the number sentence on the slate. 

7. Let the students drink the beverage. 

8. Later have the students repeat the procedure using the 1/5 cup measure. 


Note: You may want to show the students what happens if the bottom numbers (denomi- 
nators) are not the same. Show them that 12 + 1 cups of drink fills the whole cup. BUT 
if you add 1^ + 1? WRONG by adding the top numbers and the bottom numbers you get 
the fraction 24 which is a lot smaller than what the real drink shows. 
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Common Denominators 


Sometimes the student may be included in general math classes or need to add or subtract fractions 
with different denominators. Math classes usually spend a lot of time learning to find the lowest com- 
mon denominator so fractions can be added or subtracted. Most of the time the fractions involved have 
one-digit denominators. Why not use the easiest common denominator for two fractions—the product 


(answer in multiplication) of the denominators of each fraction? For example: 


Ve + 14 = 


Conventional math requires you to find the lowest common denominator, which is 12. Then you have 
to figure out how many 12ths are the same as V6 and 1⁄4. Then you add 2 + 342 = 9/2. 


The easiest common denominator would be 6 x 4 — 24 (multiply denominators by each other). 


It is easier to convert Ye to 24s by multiplying by the other denominator (4). Ye = 4/24. 
Likewise V4 = 9/4. 924 + 404 = 1924, which is the same as 9/12. (You will probably have to teach 
the student to reduce to lowest terms. Again, a fraction calculator can be handy for these kinds 
of operations.) 


GENERALIZATION ACTIVITIES 

e Practice folding a letter into thirds so it will fit in a 
business-size envelope. 

e Find a recipe for potpourri that uses fractional 
amounts of ingredients. Help your child make it as 
a present for someone. 

e Make homemade play dough using a recipe that 
uses fractional amounts. You can find many inter- 
esting recipes for play dough on the Internet such 
as Peppermint Play Dough, Jell-o Play Dough, and 
Edible Play Dough. For examples of recipes, see 
www.recipegoldmine.com. 

e Make a special mixture of birdseed for your feeder 
using fractional amounts of different kinds of seeds 
(e.g., 112 cups of sunflower seed, 34 cups of millet 
seed, 1% cups corn kernels). 

e Make your own trail mix, designing the recipe so 
your student uses the fractions he needs to prac- 
tice (for example, 172 cups of cereal, 14 cup of 
M&Ms or chocolate chips, 75 cup of raisins, Уз 
cup peanuts). 
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• Divide up chores at home. Tell your child that he needs to vacuum/sweep 
half the floor (or shovel half the driveway or rake half the yard) and another 
family member (or you) will do the other half. Agree on where the halfway 
mark is. At school, ask one student to clean half the blackboard or pick up 
papers from one half of the class, while another student does the other half. 

• When you are trying out a new cereal (or other food item such as chips, 
peanuts, raisins, or ice cream measured in cups), check the packaging to see 
what a serving size is and then measure out that amount. 

e If you are watching your cat’s or dog’s weight, let your child measure out the 
right amount of dry food for your pet. 

• Make some of the recipes included in Appendix С. Or search the Internet ог 
cookbooks for appealing recipes that include fractions and that your child or 
student can help you make or can make independently. 


Commercial Games to Buy or Try 


• Play One! The Fraction Solution (card game, available from educationallearninggames.com). There 
are several games to play using cards with visual representations of the most common fractions. 
The games are designed to teach about fractions that equal one, as well as equivalent fractions. 


• Play Pie in the Sky (www.learningresources.com). You spin to see what fraction of a pie you earn 
and place the pieces on pies on a board, trying to build a whole pie. 


Снартєа 12 


Measurement 


Questions to be answered: 


Can the student: 


1. Measure length and width to the quarter inch. 


2. Compare the familiar and metric systems of measurement as far as names 
of the measures and what they measure. 


3. Compare the perimeter and the area of a rectangle. 
4. Relate miles to walking and riding in a car. 


5. Identify cups, pints, quarts, half gallons, and gallons and be able to dem- 
onstrate their equivalents. 


6. Read the temperature on a large thermometer. 


7. Demonstrate understanding of telling time by minutes before and 
minutes after. 


8. Demonstrate understanding of quarter before and quarter after using 
a clock. 


9. Demonstrate the meaning of time vocabulary such as ago, half past, quarter 
past, quarter ‘til, almost, in minutes during daily living activities. 


n Teaching Math, Book 1, the concept of measuring length by self and standard units 
was explored along with some basic information on weight, capacity, and tempera- 
ture. In the section on length, we discussed using rulers with inches, feet, and yards. 
Students who have completed the first book should have had lots of experiences mea- 
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suring things in their environment using increasingly complex rulers with markers at 
the quarter inch (or smaller). 

In this volume of Teaching Math, rulers and tape measures will be used not only 
to measure length, but also to teach some concepts about perimeter and area of simple 
shapes. We will also build on the measurement of capacity introduced in the Fractions 
chapter, where we used teaspoons, tablespoons, and cups to measure. In this chapter 
we will explore pints, quarts, half gallons, and gallons. In the topic of weight, the 
relationship of pounds, grams, and ounces will be discussed. 

If you live in an area where the metric system is in common use, you can spend 
much less time working on the equivalents of one measure to another because ev- 
erything is based on 10. If possible, students in the USA should have at least some 
exposure to the metric system. At a minimum, they should learn to recognize metric 
terms such as meter, centimeter, liter, grams, and kilograms. 


Reviewing How to Measure Inches and Feet 


f the students have not completed the measurement chapter in Book 1 or if it 
has been awhile since they used a ruler, you may have to teach or re-teach them 
some basic concepts related to measurement. Basic concepts to make sure they 
understand include: 
• Some rulers have only inches. Other rulers show inches on one 
side and centimeters on the other. If the sides are not labeled as 
either inches or centimeters, one clue is that the centimeter side 
goes up to 30 centimeters whereas the inches side goes up to 
only 12 inches. Centimeters are also much smaller than inches. 
• How to place the edge of the ruler at the very edge of an item 
you are measuring and keep it straight. Ask your student to mea- 
sure a few straight items and observe to see if she understands 
how to use the ruler. 
• How to mark your place if you are measuring something that is 
longer than one foot with a ruler. See also if your student can 
replace the ruler correctly to count long edges. Students can also 
use yardsticks for measuring long edges. 
• Math vocabulary with memory hints: 
e Length—the long side of what is measured: 
о Length starts with L, as does Long. 
• Width—The measurement from side to side or the smaller side 
of what is measured: 
о Wis a wide letter (compared to other letters). 
Wide rhymes with side. 
• Height—the distance from the base or bottom of something to 
the top, or how high something is: 
о Height starts with H, as does High. 
• Volume—the amount of space that something occupies: 
о The letter У is shaped somewhat like a bottle or vase. 
о Fill up the V with a liquid or other stuff for volume. 
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MEASURING REAL OBJECTS 


OBJECTIVE: The student will be able to measure length to the quarter inch. 


MATERIALS: 
e Rulers, if possible, ruled off in 1⁄4 inches. (If ruler has markings down to 16" 
of an inch, highlight the 1⁄2 inch and % inch marks using a marker—Make the 
1% inch marks slightly longer than the 1⁄4 inch marks—or use different colors) 
e Yardsticks 
e Slate or whiteboard 


SUCCESS STEP: Ask the student to point to one inch on the ruler. 


PROCEDURE: 

1. Have the students use a foot-long ruler to measure the long end of a desk or the 
kitchen table and then the shorter side. If your table is round, find something else 
that is rectangular to measure. 

2. Have the students measure to the % inch or 2 inch, if the table is not an exact size. 
If they are not familiar with 1⁄4 or 1⁄2 inches on the ruler, show them the уз and уг 
inch marks. Have them record the numbers in total number of inches (not in feet 
and inches). Let them use a calculator to add up the inches, if necessary. 

3. Have them measure the same desk or table with a yardstick. The result should be 
the same. Ask the students how many rulers make one yardstick? They should be 
able to show that three foot-long rulers equal one yardstick. 

4. To help students remember that three feet equal one yard, ask them how many feet 
they have. When they say two, ask them, ^What if you had three feet? Wouldn't you 
look funny with three feet? If you had three feet, I would send you out in the yard." 

5. Then have them measure some other things around the house/school with either 
the ruler or yardstick. Look for things to measure things that mean something to 
them personally. At home you may be able to have them measure for a rug or cur- 
tains, etc. that you actually want to buy. 


Metric System 


1 metric system is used in most of the countries outside the USA. It is widely used 
in scientific communities everywhere. Although the superiority of this base-ten 
system has been acknowledged in the USA, long traditions have been established us- 
ing the nonmetric familiar measures (the “English system”) and we still continue to 
use them in our daily life. 

Students in the U.S. will encounter the familiar measures in daily life much 
more frequently than the metric measures. However, students also need some 
experience with the names of the metric units, as they will encounter them in sci- 
ence class and also on some food products. They can use some of the metric system 
measurements without knowing the exact equivalents between the metric and 
familiar English units. For example, students should learn how to measure with a 
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ruler, whether the units are inches ог centimeters. For this purpose, the students 
should be aware of the most used metric units and the approximate familiar units. 
For example, they should have some idea that the units that measure lengths are 
either inches or centimeters. 


OBJECTIVE: The student should be able to describe units that can measure length in 
the familiar (English) and metric system. 


MATERIALS: 
• Two pencils of equal length for each student 
e Aruler that has both inches and centimeters on it for each student 


SUCCESS STEP: Hold up a simple ruler (containing inches and centimeters) and ask 
the student what it is. Then ask her what it is used for. Praise success or model the 
answers for her and have her repeat them 


PROCEDURE: 

1. Put the ruler(s) in front of the students. Point out the inches scale and the 
centimeters. 

2. Tell them, *We know about inches. Your mother and family use inches, the teach- 
ers in school use inches, even the principal uses inches. However, we are going 
to learn about another mysterious way to measure—centimeters. This way is the 
one that scientists use—the ones who build rockets and airplanes or who make 
the medicines we use. Look at the marks on this side of the ruler. It has marks that 
are closer together than on the inches side of the ruler. But both centimeters and 
inches can measure small things." 

3. Remind them of the math vocabulary word length that they learned previously. 

4. Have the students measure the one pencil with the centimeter side of the ruler. 
Then have them measure the other equal length pencil with the inches side of the 
ruler. Write the centimeters and inches on a whiteboard or slate. Underline the 
number of centimeters and label them as the mysterious metric measures that 
important people use. 

5. Have the students measure at least 3 things in the room, using centimeters and 
inches and record the answers on a simple graph. 


HOMEMADE RAIN GAUGE 


Making the rain gauge will be a good activity for you and your student(s) if you live in 
an areas where there is enough rainfall to be noticed in a week or two, but that doesn't 
have big storms that will overfill a two-liter plastic bottle. 


OBJECTIVE: The student will be able to measure depth to the % inch (later % inch). 


19 / Measurement 169 


MATERIALS: 
e One- to two-liter plastic water, soda, or juice bottle 
(with a flat bottom) 
e Duct tape 
e Small ruler 


$ 3 
EE 
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PROCEDURE: 

1. The teacher or parent should cut the bottle about 73 of the 
way down so you have two units—one with the bottle top 
and the other with a big open bottle. Turn the part with the 
bottle top upside down and putit inside the larger bottle. This 
creates a funnel for the rain to flow though into the larger 
part of the bottle. 

2. Have the students help put duct tape around the top edge to 
bind the two parts together. 

3. Have the students tape a short ruler to the side of the bottle or mark the side of the 
bottle with inches and half (or quarter) inches using a permanent fine point marker. 

4. Place the rain gauge outdoors in a place it won't be disturbed. You may need to put 
bricks or large rocks on several sides to keep it from being blown over in the wind. 

5. Over the next few weeks, have the students measure the amount of rain each day 
and record the data on a chart. If there is little rain in your area, have the students 
wait a week before measuring it. 


Larger Measures of Length 


Сусе have probably heard the word miles in connection with driving or travel- 
ing. They do not have to have an exact knowledge of the length of a mile, but they 
should have some feeling about miles being a measure of long distances. Suppose 
someone tells them the library is 3 miles down the road. Will they be able to judge 
whether they can walk that distance? Many of us judge longer distances by how long 
it takes us to get somewhere—driving or walking. Students can use time as a cue also. 
Of course, we can also acquaint them with kilometers being a similar measure used 
for longer distances in the metric system. 


мии 


OBJECTIVE: The student will be able to relate a mile to the time it would take him 
to walk it. The student will also relate a long distance (up to 100 miles) to the time it 
would take to drive it (or ride in a car or bus for that time). 


MATERIALS: 
e A watch 
e Knowledge of trips the students have taken such as to a grandparent's house 
(call parents ahead of time) 
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SUCCESS STEP: Ask the students if they can walk а mile. 


PROCEDURE: 

1. Find a house or store or park area that is about a mile from your house or school. 
You can probably measure it best in your car. If your students have difficulty walk- 
ing long distances, choose a destination that is a half mile away so that the walk 
there and back will be one mile. 

2. Take the students for a mile (or two-mile) walk. Note the time 
that it takes to walk one mile. 

3. Talk about the walk with the students. Tell them that they 
walked a mile (or two miles). Were they tired? How long did 
it take? Would they walk that far to buy a snack? Talk about 
other places that are one mile away. Find more places that they 
can walk to and compare the distances with this one-mile walk. 
Relate the time that each walk takes. 

4. Talk about riding in a car. How long do they think it would take 
them to go a mile in a car? Compare the time it takes to walk 
or to ride in a car for one mile. 

5. Discuss a trip you have taken—how many miles and how long 
it took. Have the students describe a trip they have taken. With 
your “inside knowledge,” you can relate the number of miles 
and the travel time for the students’ trips. 

6. The concept of miles, distance, and time will only become 
useful for the student if it is generalized to many situations. 
Parents should routinely talk about the miles traveled when 
they take family trips and relate that to the time needed for traveling. Teachers 
can plan short walks or field trips and then talk about the miles traveled. When 
discussing news events, parents or teachers can talk about how many miles away 
the event occurred. 

7. Use MapQuest or another site on the Internet to calculate the distances between 
a student’s home and places she would like to go (California, Six Flags, etc.). Talk 
about how far that is and whether she could walk there, could drive there in a car, 
or would need to take a plane, etc. Many students with Down syndrome and other 
hands-on learners do not have a good concept of distances. I think that it is not a 
really a math problem, but perhaps more a problem related to insufficient experi- 
ence. You can start with a map showing where the student lives, expand to the state 
where she lives, and progress to neighboring states and then to the country itself, 
but that is another whole subject. 

8. Discuss miles as compared to the metric system of kilometers. 1 mile equals about 11% 
kilometers. Tell students that kilometers are smaller than miles, but measure long dis- 
tances like miles do. Try walking one kilometer and then continuing on until you have 
walked a mile. How much longer did it take to walk a mile rather than a kilometer? 


GENERALIZATION ACTIVITIES 
• Follow the student as she rides her bike or takes a walk in the neighborhood 
and figure out approximate miles to various places. Have the student tell how 
many miles she wants to go when she asks permission to ride her bike. 
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e View or enter a run such as the 3 mile run or the 5K (kilometer) run. 

e Use a pedometer to measure walks or to measure how far a person walks do- 
ing everyday tasks. 

e When visiting a park that has measured trails marked, talk about whether 
you want to go (or have time to go) on the 1 mile trail to the lake vs. the 2 
mile trail to the woods, etc. 


Perimeter and Area 


hink back to the last time you needed to know the area or perimeter of some- 

thing in your life. Maybe you were comparing the square footage in one house 
you were considering buying with the square footage in another and asked the real 
estate agent for the figures. Or perhaps you were buying new carpet or tile for your 
floors, or you were having a fence installed. Perhaps you went ahead and figured 
out how many square feet of carpet you needed yourself, but then again, perhaps 
the flooring company sent a representative out to your house to determine how 
much carpet you needed. 

Clearly, adults do need to figure out area or perimeter occasionally, but just as 
clearly, they can go months or even years without needing to do so. And in most cases, 
it is perfectly acceptable to ask the professional (carpet or fence salesman, etc.) to 
figure out the area or perimeter for you. Still, it is important to understand the differ- 
ence between area and perimeter so we can be knowledgeable consumers of products. 
Most people with Down syndrome and other hands-on learners do not have to figure 
out perimeters or areas for themselves. However, they may need to understand the 
difference between perimeter and area to understand others’ explanations. 


INTRODUCING PERIMETER 


OBJECTIVE: The student will demonstrate the meaning of “perimeter” by explaining 
how to measure it. 


MATERIALS: 
• Tape measure or ruler 
e Rectangular objects to measure 
• String or ribbon 
• Slate or whiteboard 
e Perimeter Problem Worksheet (Appendix B) 


SUCCESS STEP: Ask the student if walking around the room once would be a mile. 
Praise correct answers or tease her about walking a whole mile in the room. Tell her 
that we measure lengths and widths of a room differently from distances in miles. 


PROCEDURE: 
1. Have two students (or adult and student) use a tape measure to measure a desk 
or table. One student holds the case while the other handles the tape. Write 
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со 


the measurements on the slate or whiteboard, such as 20 inches wide by 36 
inches long. 


. Ask the students if you will have enough string to go around the desk if you cut it 


so it has the measurements on the whiteboard. Take a string and measure off the 
length and then the width (for example, 36” and then 20“). 


. Bring the string to the table or desk and show the students that the string only goes 


halfway around. 


. See if you can get the students to say that they need another string the same 


length. Then cut another length of string and have them help you put the string 
all around the table. Tell them that there is a name for the “distance around” 
called perimeter. 


. Have students measure the perimeter of books or other rectangles in the room by 


wrapping a string around the object and then measuring the string with rulers, 
yardstick, or tape measures. 


. Talk to the students about how to use perimeter in real life by explaining how to 


use perimeter in the following word problem: 


Mr. Gabriel has a little dog named Andy who keeps running away. Mr. 
Gabriel has decided to put a fence around part of his yard and make a play 
area for Andy. He is going to draw a picture of the fenced-in play area. He 
wants the play area to be 6 feet long and 5 feet wide. So he draws a rect- 
angle that is 6 inches long and 5 inches wide. (1 inch in the drawing stands 
for 1 foot in his yard.) 


. Draw a picture of a rectangle on the board and label the length 6 and the width 


5. Ask a student to label the two unlabeled sides. Ask the students how they can 
figure the amount of fence Mr. Gabriel needs. They will probably add all four 
sides together. Some students may figure out that they can multiply the length 
by 2 and the width by 2 and add them. Any accurate way is fine. Eventually, you 
should come up with an answer of 22 (inches/feet). Tell them they have figured 
out the perimeter. 


. Tell the students that when they hear the word perimeter, they should think fence. 
. Have the students complete the Perimeter Worksheet from Appendix B. 


INTRODUCING AREA 


OBJECTIVE: The student will be able to compare the perimeter and the area of 
a rectangle. 


MATERIALS: 


e The picture of Andy's Play Area from Appendix B 

• A string about 24 inches long 

e 30 cardboard or paper squares 1 inch square (green, if possible); model in 
Appendix B 

e Perimeter and Area Worksheet (Appendix B) 
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SUCCESS STEP: Ask the students to run their finger along the perimeter of the fenced- 
in area in the picture. If they are successful, praise them; if not; model for them and 
have them try again. 


PROCEDURE: 


1. 


те the students a continuation of the story of Mr. Gabriel, above. 

Mr. Gabriel now has a fence to keep his dog from running away. But when 
Andy stayed in his play area, he pulled up most of the grass that was planted 
there. Mr. Gabriel decided to have new sod (long rolls of dirt where grass is 
already growing) planted in the play area. How much grass sod should Mr. 
Gabriel buy? Is that the same amount as the perimeter? 


. Remind the students what they figured was the perimeter of the play area (22 


inches standing for 22 feet). 


. Talkabout the sod needed to cover the area. A string can't measure the whole area. 


Use the paper squares to cover the rectangle. Have the students count the number 
of squares they use (30 square inches). Write the amount of squares as the area on 
the whiteboard. 


. Hold up the string and contrast it to one of the squares. Tell the students that the 


string is long and measures in inches. However, the area is square, not long, so it 
must be measured in square inches. 


. Write on the slate or whiteboard: 


Perimeter is around the outside of the rectangle (fence) 
Area is all the inside of the rectangle (grass sod) 
Perimeter is measured in inches or feet 
Area is measured in SQUARE inches or SQUARE feet. 
To find perimeter you usually ADD 
(Length + Length + Width + Width = Perimeter 
To find area you MULTIPLY 
(Length x Width — Area (square) 


. Talk over the above principles with the students, but it is not important if they 


understand how to figure perimeter and area at this time. 


. Have the students do the Perimeter and Area Worksheet from Appendix B. Work 


each problem together. For each problem, have the students use a marker or colored 
pencil to trace around the perimeter with one color (say, red) and color in the area 
with another color (say, blue). Then, if appropriate, have the students calculate 
the perimeters and areas of the rectangles. The major purpose here, however, is to 
acquaint them with the vocabulary of perimeter and area and give them a visual 
picture of what the difference is—not necessarily for them to memorize how to 
compute perimeter and area. 


GENERALIZATION ACTIVITIES: Possible suggestions for generalization activities: 


e Measure heights of family members or class members. 

e Measure photos or posters to see what size frame you need to buy or whether 
they will fit in a scrapbook. 

e Help measure windows for curtains. 
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• Parents can have their child measure furniture in her own bedroom before 
rearranging it. For example, will the bed fit by the window? 

ө If you are shopping for new furniture, let your child help you figure out how 
many square feet you have for a new desk, computer, etc. 

• If you are shopping for a rug or carpet, let your child help you measure the 
area that needs to be covered. 

• Measure the waist and the inseam on a pair of jeans that fit well. Tell your 
child what her size is. When shopping for new jeans, bring a small tape mea- 
sure and measure the waist and inseam of the jeans that you try on or look at 
the inseam lengths marked on jeans. If there are no jeans that are exactly the 
right length, point out jeans that are too long or too short and talk about how 
the jeans would need to be shortened if you bought them. 

e Relate sports to measurement by having the student “walk off" the distance 
between the yard lines at a football field or compare the distances necessary 
for a baseball player to hit an over-the-fence home run in various ball fields. 

• When shopping, point out items that are measured in square feet or square 
inches (wrapping paper, plastic wrap, tape). Do you get more if you buy one 
brand vs. another? 

• Measure and cut Contact paper or shelf paper for drawers or shelves. 

• Measure and cut newspaper to go on the bottom of a hamster or bird cage. 

ө Before a haircut, help the student figure out how much shorter she wants her 
hair—a half an inch? two inches? 


Capacity (Volume) 


fthe students have finished the chapter on fractions, they will have experience with 

measuring by 1⁄4, 1/2, 94, 1/5, 28, and 1 whole cup. They will also be able to use 1⁄4, 1/2, 
94, and 1 whole teaspoon and 1 tablespoon. First they learned by measuring rice and 
then by using baking ingredients in an actual cooking situation. 

You may want to review the cups and teaspoons, emphasizing the equivalents 
this time, such as two % cups = У2 cup, two V^ cups = 1 cup, etc. I think that it is 
easier to explore the equivalents by pouring rice than with water, as is usually done. 
One equivalent was not taught in the fraction chapter: 3 teaspoons — 1 tablespoon 
and you may want your students to experience that fact now. 

In exploring capacity further, we need to look at larger measurements commonly 
used in the U.S., including pint, half gallon, and gallon. In addition, a more long-term 
project on volume may be to make a rain gauge. 


CUPS, PINTS, QUARTS, AND GALLONS 


OBJECTIVE: The student will be able to identify cups, pints, quarts, half gallons, and 
gallons and be able to demonstrate their equivalents. 


MATERIALS: 
e Real examples of a pint (whipping cream) 
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e Quart (orange juice or milk) 
e Half gallon (milk, lemonade) 
e Gallon (milk) 
e Juice drink that is one cup in capacity 
e Measuring cup 
e Empty cartons 
O cup 
O pint 
O quart 
о half-gallon 
o gallon 
(Cut off the tops of the bottles or cartons so you can easily pour rice 
into them) 
e Rice, dried beans, or sand 
e Slate or whiteboard and marker or chalk 


SUCCESS STEP: Ask if anyone has heard the word volume before. (They have prob- 
ably heard “turn down that volume!") This is a different kind of volume. This type 
of volume is the space inside a container. Show them the empty cup and say that the 
volume is the space inside the cup. Show them the empty quart bottle or carton and 
ask what is the volume inside this quart. Hopefully they will say it is the space inside 
the carton. (If not, tell them.) Have one student point to the volume of the quart by 
pointing a finger inside the quart container. 


PROCEDURE: 


i 


w N 


со моил һ 


10. 


115 


12. 


Line up the real examples of capacity measurements in front of the students in size 
order. 


. Have the students guess how many measuring cups make a pint. 
. Using the empty cup and rice (or dried beans or sand), have the students put two 


cups of rice into the empty pint measure. 


. Write the phrase 2 cups equal 1 pint on the board. 

. Then have the students guess how many pints make up a quart. 

. Using rice, have the students pour two pints into the empty quart measure. 

. Write the phrase 2 pints equal 1 quart on the board. 

. Repeat the above procedure with the half gallons and the gallon. Write the phrases: 


2 quarts equal 1 half gallon 2 half gallons equal 1 gallon 


. Ask the students if they can figure out how many quarts there are in a gallon. Have 


a student demonstrate with rice, if necessary. Point out to students that "quart" 
is related to “quarter” or V4. There are 4 quarts in a gallon just like there are 4 
quarters in a dollar. 

Be sure that the students do the measuring themselves. A demonstration by you is 
just not the most effective way for them to learn. If you have a small group, try to 
give every student a chance to do the measuring equivalents. 

You may want to make an individual flap chart to help the students memorize these 
equivalents. (See below.) 

You could also teach the students a mnemonic to remember the measures in capac- 
ity order: cup, pint, quart, half-gallon, gallon. Can Priscilla quit her giggling? 
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Flap charts can be used in many situations when students need to memorize 
MAKING A à у : Ў : 
aR facts. See page 98 in Chapter 8 for general instructions. Here is what to write on the 
FLAP CHART flaps and on the paper under the flaps: 
Front Flap On Back Paper 
1 pint = cups 2 cups 
1 quart = pints 2 pints 
1 quart = cups 4 cups 


1 gallon 


1 half-gallon 


The student studies by looking at the phrase, lifting up the flap, and reading 
the answer. She then puts the flap down so the number doesn’t show and repeats 
the answer. The student then practices all the equivalents until she can say them 
without assistance. 


| pint = | quartz \ quartz l gallon = 


— Cups — pints смр5 — guarts à quarts 
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MAKING A POWDERED DRINK (PUNCH) 


The best situation for this activity would be an occasion where the students would really 
be responsible for making drinks for a group of people such as a picnic or a party. If you 
don't have a real situation, you may have to make a situation. Perhaps you could have a 
lemonade stand or sell punch to the school for a pep rally; make a drink for a church or 
another organization; or have a class party. The idea is to Show how learning math can 
be useful to them. You do not have to use Kool-Aid or a similar powdered drink; you can 
make a juice punch or any drink that needs measurement of cups, quarts, and gallons. 


OBJECTIVE: The student will be able use knowledge of liquid and solid measures in 
a useful, real world situation. 


INGREDIENTS: 


e 1 package Kool-Aid or other powdered drink mix 
e 1 pint (or two cups) 7-Up or similar beverage 

e 11^ to 2 cups of sugar 

e 2 quarts cold water 

e 1 pint (or two cups) orange juice 


MATERIALS: 


e Punch ingredients as described above. 

e Measuring cup 

e Quart jar 

e Pitcher (more than 2 quart size) 

e Half gallon container 

• A gallon bottle or large punch bowl, if large amount of punch is needed 


PROCEDURE: 


лљ о ~ = 


. Pair up students to make the punch if you have more than one student to teach. 

. First have a student measure the sugar and put it in the pitcher. 

. Have another student put the powdered drink mix with the sugar in the pitcher. 

. Then have a student add one quart of cold water. 

. Say, ^We put one quart of water in the bottle. We need one more quart of water. 


Do you know how many cups would be in that quart?" Have the students measure 
cups of water into the quart jar and count them. Then have them put the rest of the 
water in the pitcher. 


. Have the students guess whether all the punch will fit in an empty half gallon. The 


adult or older student should then pour the drink from the pitcher into the half 
gallon carton to show that two quarts equal one half gallon. 


. Then the adult or older student should pour the drink back into the pitcher or punch 


bowl (a pitcher or bowl that will hold more than 2 quarts). 


. Have one student measure out 2 cups or 1 pint of orange juice and pour it in the 


pitcher and stir. 


. Have students measure out 1 to 2 cups of 7-Up or another lemon-lime drink into 


the punch. Add ice and serve to students or others. 
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This activity can be used for making larger quantities of punch. Several groups 
of students can make the recipe individually and then combine it. You can even use 
multiplication or repeated addition to make the large quantity all at once. 


Temperature 


рр Math, Book 1 introduced some basic information about temperature with 
the goal that students would be aware of the concept and have a general under- 
standing of what higher or lower temperatures meant. In this book, we will cover some 
of the everyday uses of temperature measurement that adults need to understand in 
order to live safely in their environment. 


TEMPERATURE One of the best ways to teach the practical uses of measuring the temperature is 
to have an indoor-outdoor thermometer that can be seen from a window. Each day the 

AND THE 
WEATHER family or the teacher can comment on the temperature and the weather. It also helps 


to identify some points that have meaning for the student. For example, you can say 
that at a certain temperature, everyone needs a coat and that at another temperature 
they need a sweater, or that it has to be a certain temperature to go swimming. 


OUTDOOR TEMPERATURES 


OBJECTIVE: The student will relate outdoor temperature to daily living activities such as 
deciding what clothing or outdoor activities are appropriate at certain temperatures. 


Note: The Celsius MATERIALS: 
temperature scale is e Chart of Fahrenheit and Celsius temperatures and related activities (below) 
mentioned for those • Optional—meat thermometer 


outside of the US. I 

am not recommending PROCEDURE: 

that students learn how 1. Discuss the temperature chart with the students. Talk about clothes that are ap- 

to convert from propriate at different temperatures. Discuss appropriate activities. 

Fahrenheit to Celsius. 2. (Optional).You might want to use a meat thermometer to check the temperature 
of ice and boiling water. (See food safety section below.) 


ООО шше NC RN 


FOOD SAFETY 
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The temperature of the food we eat also affects daily life. Bacteria or germs are 
always in our food. However, they grow very fast when the temperature is between 45 
degrees F. and 140 degrees F. (7—60 degrees Celsius). That range of temperatures is 
called the Danger Zone. Cooked or refrigerated foods left at Danger Zone temperatures 
for over two hours can make people sick. Most foods should be kept at 39 degrees F. (4 
degrees C.) in your refrigerator. Meat and poultry should be kept colder, at about 34 
degrees Е. (1 degree C.). Even when kept at the proper temperature, however, foods 
kept in the refrigerator will gradually spoil. 

Food stored in a freezer at 0 degrees Е. (-18 degrees Celsius) will be safe. Freez- 
ing keeps the bacteria or germs from growing. Cooked meats and other foods should 
be cooked until their temperature is above 140 degrees F., to a temperature of about 
150-165 degrees F. (65.5 to 74 degrees C.). 


IS IT SAFE TO EAT? 


OBJECTIVE: The student will be able to measure the temperatures of foods to deter- 
mine their safety. 


MATERIALS: 

e A meat thermometer (available at stores for about $6-7) 

e Food Temperature Danger Zone chart (Appendix B) 

e Packages of frozen food, ice cream, hot dog (cooked), and foods in a refriger- 
ator (getting these materials will certainly be easier for parents at home, but 
some teachers may be able to get access to the kitchen of the school cafeteria) 

e Optional: hamburger patty cooked and ready to eat 


SUCCESS STEP: Have the student point to several temperatures on the meat ther- 
mometer and read them out loud. 


PROCEDURE: 

1. Discuss the facts about bacteria (germs) growing in food that could make you sick. 
Explain the Danger Zone using chart from Appendix B. 

2. Have the students measure the temperatures of various foods by inserting the 
pointed end of the meat thermometer in the packages. Compare them with tem- 
peratures in the Danger Zone: 

e [ce cream (or other frozen food) right out of the freezer (should be 
close to 0 degrees Fahrenheit/minus 18 Celsius) 
e Ice cream(or other originally frozen food) when allowed to sit out at 
room temperature for an hour 

Most food stored in refrigerator (should be 40 degrees F./4 C. or colder) 

Meat stored in refrigerator (should be at about 34 degrees F./1 C.) 

Hot dog cooked in microwave or boiled (should be 150 degrees F./65.5 C.) 

Optional—Cooked hamburger (should be 155 degrees F./68 C.); 

ground meat requires a higher temperature than a hot dog. 

e Let some food sit at room temperature and take its temperature every 
half hour. Make sure that the students understand that 2 hours is the 
absolute limit for perishable food to not be refrigerated. 
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ILLNESS 


Another time that children hear about temperature is in connection with illness. 


Secondary students should be able to understand about raised temperature by learning 
about the body and its reaction to illness in a health unit. Some students will be able 
to read a fever thermometer with practice. You can have the students take their own 
temperatures with a fever thermometer. Be sure to have alcohol available for cleaning 
the thermometer if more than one student needs to use it. 


GENERALIZATION ACTIVITIES 


• When unpacking groceries from the store, show your child how you know 
whether something needs to go in the refrigerator or freezer. Then have your 
child help put them away accordingly. 

• Before you leave the house for school, to go shopping, etc., discuss the predict- 
ed highs and lows for the day and how that affects what you wear. The weath- 
erman says it’s going to be 50 degrees for a high. Should you bring a jacket? 

e At home, have the student take her own temperature every morning at the same 
time and record the temperature. You figure out what her average body tem- 
perature is, and then let her know what temperature means that she has a fever. 
For older students, talk about distinctions between: (a) a fever that means she 
should stay home and rest in bed; b) a fever that means she needs to see a doctor. 

e Teach your child how to set the oven temperature at home (as well as proper 
precautions to take when putting in/taking out food). 

• At home have your child help read a meat or candy thermometer if you use 
one in cooking. When you are using a meat thermometer, show the student 
how it works. If you have a digital one where you set the ending temperature 
and it also shows the current temperature, you can use “how much more” 
subtraction to figure out how many more degrees the meat needs to be. 

e At school or home, have the students choose a city in a different state or 
country and track the high and low temperatures for a week or more. (Look 
in the newspaper or online for weather information.) How much warmer is it 
in Honolulu in December than in your city? How much colder is it in Toronto 
in May? When you are having winter temperatures in your area, what is the 
temperature like in Sydney, Australia? 


Comparisons with the Metric System 


LITERS AND GALLONS 


OBJECTIVE: The student will compare common units of capacity in the metric system 
with those used in the USA. 


MATERIALS: 


e An empty half-gallon container with the top cut off so water or rice can be 
easily put into the container 

e An empty 2-liter container (soda bottle) with the top cut off 

• Quart container and 1-liter container (optional) 

• Water ог псе to measure 
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PROCEDURE: 

1. Show the students an empty half-gallon bottle and the empty 2-liter bottle. 

2. Ask the students if they think these two bottles could contain the same amount 
of water or rice. Tell them that the soda bottle is one of those mysterious ways to 
measure things used by scientists. This bottle contains 2 liters. Liter is the name 
given to this amount of water or rice in the metric measurement system. 

3. Have the students repeat the word liter several times and then find the word liter 
on the bottle label. 

4. Have the students pour water or rice from the two-liter bottle into the half-gallon 
container so they can see that the two measures are very close to each other. 

5. Optional—Use an empty liter bottle with a quart container and compare the volume 
of a quart and liter by pouring rice and water from one container to the other. 


OUNCES, GRAMS, AND POUNDS 


OBJECTIVE: The student will be able to recognize ounces, grams, and pounds as 
measures of weight. 


MATERIALS: 
ө A postage, food, or diet scale that has both type of units on it, if possible (or 
two separate scales, if you have them) 
e Small items to weigh 
e Cans or packages of food with both ounces and grams listed 
e Small bathroom scale 


SUCCESS STEP: Ask the student what the scale is for. Praise correct answer or dem- 
onstrate weighing. 


PROCEDURE: 

1. If you have access to a postage or food scale with ounces and grams, you should 
weigh the same item first in ounces and then in grams. Help the students to un- 
derstand that the item doesn't weigh more when it is weighed in grams vs. ounces. 
You are just using a different unit to measure its weight. 

2. If you don't have access to a metric scale, look at some grocery items that have 
weights in both grams and ounces and compare them. Which is bigger? An 
ounce or a gram? 

3. Optional—If it is important in your area for the students to know both methods of 
measurement, you may make a flap book as described on page 176 with familiar 
units on the top flap and metric units on the bottom area. 

4. First ask the students if they can weigh themselves in ounces. If they answer 
incorrectly, tell them that they need a larger measure called pounds. Using the 
bathroom scale let the students weigh themselves. Position the scale so no one 
but the student can see her weight. Emphasize that we weigh small things with 
ounces and grams. Larger objects such as people are weighed in pounds. 
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Time 


T live independently or semi-independently as adults, students generally need only 
to be able to tell time as so many minutes after the hour. This is how time is most 
often expressed in writing—for instance, on bus schedules, class schedules, or in the 
| | ТУ guide—and also how appointment times (for doctor’s 
visits, job interviews, etc.) are usually expressed. Your 
child or student does not need to tell time as so many 
minutes before the hour sometimes and after the hour 
at other times. She needs consistency. However, even 
though we want students to be consistent in telling time, 
they may have to learn to understand the other ways we 
tell time, including: 
e Expressing time as minutes before and 
minutes after 
e Telling time by the quarters 
e Using different vocabulary such as ago, 
half past, almost, in __ minutes 


This student made a personalized cuckoo clock with a photo of 
himself as the cuckoo 


MINUTES BEFORE AND AFTER 


OBJECTIVE: The student will be able to demonstrate understanding of minutes before 
and minutes after. 


MATERIALS: 
ө A teaching clock, either commercially made or made from a paper plate ог piece 
of cardboard with the hour and minute hands fastened with a brass fastener. 
€ Post-it notes (two colors) 


SUCCESS STEP: Using the teaching clock, have the student tell the time for 6:05, 6:10, 
and 6:15 when the teacher sets those times. If she is not successful after a short review, 
refer to Chapter 17 in Teaching Math, Volume 1, for ideas on teaching her to tell time. 


PROCEDURE: 

1. Tell the students that the way they have told the time is correct. However, other 
people have different ways of telling the same time. They talk about minutes before 
and after. 

2. Put a Post-it note that says “5 minutes after 6" on the teaching clock near the 5 
minute mark and put the hands on the clock at 6:05. Have the students repeat the 
time: ^5 minutes after 6." 

3. Repeat the above procedure for 6:10 and 6:15. 

4. Continue having the students match the standard times with the minutes after, 
up to 6:30. 

5. Repeat the procedure with other hours. 

6. See ifthe students can setthe teaching clock to certain times after the hour as told 
by the teacher. 


pen =: 


r 0 minutes 
before 6 
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MINUTES BEFORE 


When you think that the students are secure in understanding the minutes after way 
of telling time, you may introduce the minutes before time telling. Telling time before 
the hour is much more difficult because the numbers are not the same as when telling 
time the standard way. The student has to skip 
count 5’s in the opposite direction of what he 
has been taught. It is possible that the student 
will have a difficult time understanding the 
minutes before way of telling time. However, 
this is worth working on because being able to 
understand minutes (or hours) before impor- 
tant events helps you understand how much 
time you have to get ready for something. 
For example, if you only understand the time 
as 8:40 and not also as 20 until 9, it may be 
harder to figure out how much time you have 
to get ready if you need to leave at 9:00. 

I am convinced that students need to be 
able to tell time with an analog clock, as well 
as with a digital clock. With an analog clock, 
a student can see visually that the minute hand is getting closer to the next hour. That 
visual cue is important for hands-on learners. I also recommend using a device called a 
Time Timer (www.timetimer.com). When you set this timer, a red area on the timer gets 
gradually smaller as the allotted time passes. It can be used to help students understand 
how much time they have to do their homework, to get ready in an appropriate amount 
of time, and other situations where it is useful to see time passing in small increments. 


MATERIALS: 
e Teaching clock (as above) 
e Post-It Notes. 


SUCCESS STEP: Have the student count by 5's around the clock, going clockwise. 


PROCEDURE: 

1. Tell your student(s) that some people like to tell the time before the hour. After 
6:30, they count the time to the next hour. Show them 6:55, and ask what o'clock 
it's going to be soon. If they can say it's going to be 7:00, say "Yes, that's right. It 
will be 7:00 in 5 minutes." If they don't know that it's going to be 7:00, show them 
on the clock that once the minute hand moves 1, 2, 3, 4, 5 minutes, it will be 7:00. 
So, right now, it is 5 minutes BEFORE 7:00. 

2. Tocheck that the students understand, put the clock on a variety of times when it's 
5 minutes before and see if they can say the time. Then set the clock to 10 before 
the hour, etc 

3. Using Post-It Notes, write 25 minutes before 6, 20 minutes before 6, and 10 minutes 
before 6 on separate Post-It notes. See if the students can match the Post-It notes 
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with the time on the teaching clock. We are just trying to get them to recognize the 
minutes way of telling time, not to have them be able to tell time with the minutes 
before and after method. 

4. Repeat the above procedure for different hours. 


TELLING TIME BY THE QUARTER AND HALF HOUR 


OBJECTIVE: The student will be able to recognize quarter past, quarter ‘til, and 
half past. 


MATERIALS: 
• Teaching clock as above 
• Quarter Clock (Appendix В) 


SUCCESS STEP: Ask the student, “Do you remember another way to say one-fourth? 
That's right, one quarter.” If she is not successful, give her a quarter and ask what it is. 
Then ask, “Do you know how many quarters are in a dollar?” If she doesn’t know, tell 
her four quarters in a dollar, so one quarter is the same as one-fourth of a dollar. 


PROCEDURE: 

1. Using the teaching clock, have a student show you how she would make the clock 
hands go the whole way from 12 o’clock to 1 o’clock. Have her recognize that the 
minute hand needs to go all the way around from 12 back to 12. 

2. Once the student can make the hands go the whole way around, ask her if she 
can make the minute hand go only half way around. Show her the Quarter Clock 
and point to the 6 and the half past label. Then show her how when it is 12:30, or 
half past 12, the hands of the clock are straight up and down, dividing the clock 
in halves. Whenever the minute hand is on the 6, it has gone halfway around the 
clock with 30 minutes on each side. 

3. Ask the student how many parts the circle has been divided into on the Quarter 
Clock (4). 

4. Have the student point out where the minute hand would be if the time was a 
quarter after. Repeat with quarter ‘til. 

5. Practice these common time phrases during activities in the day. 


MORE TIME VOCABULARY | 


OBJECTIVE: The student will understand other commonly used time vocabulary 
words, such as almost, ago, and in. minutes. 


PROCEDURE: 
1. Try to teach the idioms of time using a charade-type game. Some suggestions are: 
e Run around acting as if you are late. Say, “I’m going to be late. It is 
almost 8:00." Ask the student to put the hands of the teaching clock at a 
time that would be almost 8:00. 


AWARENESS OF 
TIME NEEDED 
FOR ACTIVITIES 
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• Act unconcerned about a problem that someone is telling you about 

and say, “That happened such a long time ago. I don’t really remember 

what happened.” Ask the student whether ago means tomorrow or last 

night. Then ask if ago means that it happened that morning or the 

week before. 

Act as if you are angry because you have waited too long for someone 

else. Say, “Oh, he is so late. He told me half past 8:00 and I have been 

waiting here forever. It is 8:00 now. Why is he so late?” See if the stu- 

dents can tell you what the error is. Have one of them make the teach- 

ing clock say half past eight. 

• Act frustrated and say, “In a minute, in a minute—that means one 

minute, right? Well, I have waited 9 minutes already and she is still 

talking.” See if the student can tell you what “in a minute” really means 

in our society—or in our families. 

Set the clock at 6:15. Say, “Quarter past 6. It is quarter past 6. I guess 

I have to give you a quarter.” See if you can get the student to tell you 

what is wrong and correct you on the meaning of quarter past. Repeat 

for quarter before. 

2. Listen to the students and see if there are other ways that we refer to time that they 
do not understand. Act out the situations and try to make them exaggerated so they 
are funny. That will help the students to remember the vocabulary. 


My son Scott tells time the way it is expressed on a digital clock. | asked 
him what he does if he doesn’t understand when someone tells him that it is 
so many minutes before the hour. He said, “I just ask them to tell me the right 
way." 1 have never seen him have trouble misunderstanding a time told to him, 
so his way must work. If a student is not able to understand "minutes before," 
he still may be able to function well as far as time goes. 


Sometimes a student can tell time on the clock but does not really have an internal 
feeling for how much time is needed for an activity. For example: 

Mom says, "You have 5 minutes before the bus comes." 

McKenzie says, “Is 5 minutes a long time or a short time?" 

I would first try a Time Timer for some daily activities so the student can see the red 
area get smaller as time passes. See the explanation about the Time Timer on page 183. 

Also try the matching game below to help the student understand how long vari- 
ous activities tend to last. You may disagree with the times I have listed. Change the 
times so they are appropriate for your student(s). 


OBJECTIVE: The student will be able to match appropriate times with daily liv- 
ing activities. 


MATERIALS: 
e Activity strips cut from Time Matching Game (Appendix B) 
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• Time cards cut from Time Matching Game 
e Answer sheet for Time Matching Game 


SUCCESS STEP: Ask the student to put the activity strips all together in one pile. 


PROCEDURE: 

1. Put the time cards in 3 rows of 4 each. At first put them face up. Later, if you want 
to make a memory game, you can place them face down. 

2. One student picks up an activity strip and reads it out loud. She then picks one of the 
time cards that are spread out in front of her. If she is correct, she puts the activity and 
the time card together and keeps it near her. If she is not correct, she puts the activity 
card at the bottom of the pile and the time card back where it was originally. 

3. The winner is the person with the most pairs at the end of the game. 

4. You can add activities and times to fit your own family or student. 


GENERALIZATION ACTIVITIES 
Nathan got a ride to school from his dad. He was usually not ready when Dad 
needed to leave. Everyone in the family tried to get him ready on time, and 
there was often shouting and angry words in the morning. Nathan could tell 
time, but he didn't take any responsibility for monitoring his time as he got 
ready in the morning. 

Eventually his family decided that he had to be responsible for getting 
ready on time. A short schedule was posted with times for showering, eating 
breakfast, and getting outdoor clothes on. Nathan was told that he alone 
was responsible for getting ready in the morning. Of course, the first day he 
wasn't any faster. He also had to walk to school and was late. In a week, he 
finally started looking at his watch as he got ready. Gradually he took more 
responsibility for being on time—and early morning at Nathan's house was 


much quieter. 


There are many opportunities to use knowledge of time in everyday living. Most 
students will be able to use a wristwatch to follow a daily schedule. Analog watches 
should have large, easy-to-read numbers. Digital watches should not have many other 
figures in the display space along with the hour, minute, and seconds. 


e Give the student responsibility for knowing when to turn the TV on for her 
favorite shows. 

e When the student has to wait for some time, don't say “in a minute" but tell 
her a specific time (e.g., “We’ll leave at 5:15"). Then be sure to be ready when 
she tells you that it is that time. 

• Use specific times on a schedule at home or school and make the student 
responsible for being at the proper location on time. 

e Time how long it takes her to shower, dress, and get ready to go somewhere. 
Then discuss with her how much time she needs before she is due to be some- 
where. Praise and possibly reward her when she is ready on time for an event. 
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e If she is learning about bus transportation, 
show her the bus schedule and explain how it 
works. Gradually have her take responsibility 
for getting to the bus stop on time. 

ө Get your child her own alarm clock and teach 
her how to set the time and the alarm. 

e Teach her how to set the clock on the VCR, 
the microwave, etc. For practice going from 
analog time to digital time, have her refer to 
an analog clock when setting the time on the 
microwave, etc. 

ө Teach her how to set the time on the micro- 
wave—you can use 60 (seconds) or 1:00 for a 
minute; 2 minutes is 2:00, not just 2—that is 

NS = D only 2 seconds, etc. 

ө Point out when other people use the idiomatic ways to tell time. Make sure 
that the students understand what the standard time is when time is ex- 
pressed in an idiomatic way. 


Games to Buy or Try 


• Math around the Home (International Playthings; available from educationallearninggames.com)— 
Players progress around a game board answering practical questions related to time, temperature, 
money, and measurement. 

Conceptual Bingo—What Time Is It? (Conceptual Math Media). A bingo game in which the caller 
can choose from 6 different levels of difficulty (for example, the 6:45 card may be read as “quarter 
‘til 7," "3 hours before 9:45,” еїс.). 

e Timing It Right (Learning Resources). Players move their pieces around a game board and land on 

squares printed with a digital time, then must set an analog clock to match. 


CHAPTER 13 


General Concepts of Money 


Questions to be answered: 


Can the student: 


1. Count currency by multiplying and then adding to get the total. 
2. Skip count as used in counting currency. 

3. Round off prices to the next highest dollar. 

4. Buy one item using the next-highest-dollar strategy. 

5. Read prices correctly using dollars and cents. 

6. Name the commonly used coins and their values. 

7. Skip count coins. 

8. Use pennies accurately. 


9. Figure the total amount of money for buying several items, using the next- 
highest-dollar strategy. 


qe Math, Book 1, Chapter 20 discussed money in quite a bit of detail. The 
student working in Book 2 should already know the concepts of paying and re- 
ceiving, be able to identify currency (bills) from $1 to $50, and identify the value of 
commonly used coins. He should also have some experience in using the next highest 
dollar system for buying items. 

In this chapter, we will focus on practical money skills needed for such activities 
as counting coins and currency and add more information on paying for items using 
the next highest dollar strategy (rather than counting out exact change). 


190 Teaching Матн ro Peorte WITH Down 5умрвоме AND Отнев Намр5- Ом Learners, Book 2 


Јаке wanted to buy a DVD that was priced at $14.99. Не paid with а twen- 
ty-dollar bill and got change back. When his mother asked him how much the 
DVD was, he said, “Twenty dollars!” Because he paid with a twenty-dollar bill, 
he considered that the cost was twenty dollars. He didn't figure in the fact that 
he received change back. His mother had him role-play the situation again. 
She had him count the change. Then they used the calculator to subtract the 
amount of change from the twenty dollars he used to pay. His mother empha- 
sized what the real cost of the DVD was. She repeated this teaching each time 
he paid for an item. 


Counting Currency 


ome of the activities in this book require the student to figure out how much money 
(currency) he has left. There are two different ways to count currency that are 
useful in different situations—skip counting and a more formal method of using a 
calculator to multiply and add. To use the calculator method, you count up the num- 
ber of each type of bill and multiply by the value of that bill. ^I have 7 five-dollar bills, 
so I will multiply 7 x 5, which equals $35. I have 2 ten-dollar bills, so I will multiply 
2 x 10, which equals 20 dollars. Then I need to add the two totals together to get my 
final amount.... I have $35 dollars in fives and $20 in tens, so I have $55 altogether." 
When there is a lot of currency in different denominations, it is usually best to use this 
calculator method. You can then check your calculations if needed. 
The Earn and Pay game used in the informal assessment in both Book 1 and Book 
2 includes a money total slip that requires the student to multiply the number of bills of 
each denomination and then add his results to get the total amount of money. Review 
those concepts by playing the Earn and Pay game frequently. 


EARN AND PAY GAME 


OBJECTIVE: The student will be able to total his money at the end of the game using 
the multiplication and then addition strategies as done on the Money Total slip. 


MATERIALS: 

e The Earn and Pay game from Appendix B 

e Earn and Pay cards copied on cardstock from Appendix B 

e Money (play) $1, $5, $10, and $20 bills—enough for $85 for each person. 
(Smaller versions of currency, photocopied only on one side, are available in 
Appendix B, although realistic play money is preferred) 

ө Dice 

e Game markers (small buttons, tokens, coins, etc.) 


PROCEDURE: 
1. Copy the game board from Appendix B and paste the pages on the inside of a 
file folder. 
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2. Cut out the Pay and Earn cards. Photocopy the Pay cards on one color paper and 
the Earn cards on another color, or paste them onto different colored construction 
paper. Put the card face down on the game board as indicated. 

3. Give each player $85. 

4. The first person rolls the die and moves his marker that number of spaces. The 
space landed on will be either a Pay space or an Earn space. The player picks up the 
top card from either the Pay pile or the Earn pile and receives or pays the amount 
listed on the card. 

5. The corner squares involve some kind of direction, such as lose a turn or go back 2 
spaces. If a player moves up or back following one of those directions, he does not 
pay or earn what is on that square. 

6. The first person to reach the finish line is Winner I. He must throw the correct 
number to land on the Finish Square. 

7. Winner II is the person who has the most money left. The students total up their 
money by using the Money Total slip (Appendix B3). That requires them to count 
the number of bills in each denomination, multiply by the value of those bills, 
and then add those totals to find the final answer. Students should be able to use 
the Money Total slip to get the total amount of money for determining the second 
winner in the game. When this slip is first used, you should plan for more time to 
explain how to use the form. You should also check the results. 


SAMPLE OF MONEY TOTAL SLIP 


Name: 

Name of | Number of Total amount of 
bill bills money in this bill 
$1.00 $13.00 


боо 


Skip Counting Currency 


hen we are dealing with large or various denominations of money, the multi- 

plication plus addition way of computing a total is probably the most accurate 
method. However, most people count the money in their wallets by skip counting to 
get the total. In order to skip count money, the student needs to know how to count 
by 5’s, 10’s, and 20’s. (If the student is not secure on counting by 5’s, 10’s, and 20’s to 
100, refer back to the multiplication chapter where this is discussed.) The skip count- 
ing currency method is shown below. 
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When an individual wants to find 
out how much money he has in his wallet 
or purse, he usually skip counts the bills 
as he moves them aside, one by one. We 
usually don’t take the trouble to count up 
the numbers of different bills, multiply by 
the proper value and them add together 
all the totals (as described above)— even 
if a calculator is handy. Being able to skip 
count currency is a useful skill for everyday Ow = d 
living, but not an essential survival skill a's 
for being able to handle money. However, 
students who have mastered the skills from PE 


Teaching Math, Book I will probably be able CR А | 
то do skip counting currency if given plenty S. ^ ! it | 
of meaningful practice. Do not teach to the Se y Sm 


frustration level if the student is able to 
count currency using the calculator. 


SKIP COUNTING FIVE- AND TEN-DOLLAR BILLS 


OBJECTIVE: The student will be able to skip count 10-dollar bills up to $100, five- 
dollar bills up to $100, and twenty-dollar bills up to $100. 


MATERIALS: 
e 10 realistic ten-dollar bills for each student. 
e 20 realistic five-dollar bills for each student. 
• 5 realistic twenty-dollar bills for each student 
• A wallet or purse 


SUCCESS STEP: Give the student 3 ten-dollar bills, counting them “10, 20, and 30” as 
you do so. Ask the student to count them back to you in the same way. If he does not 
succeed, repeat the step using 2 ten-dollar bills. Praise a successful attempt. 


PROCEDURE: 

1. Repeat the success step with one more ten-dollar bill. 

2. Put 10 ten-dollar bills in a wallet or purse. Say, *How much money do I have 
in my purse?" 

3. Count out the 10 ten-dollar bills from your purse or wallet, 10, 20, 30, etc. 

4. Put the money back in the purse or wallet and hand it to the student saying, 
“Now, how much money do you have in this wallet?" Have the student count it 
out loud for you. 

5. If he has difficulty with skip counting, use the number line to illustrate or sing the 
numbers to a simple song like "Are You Sleeping" (Frere Jacques). 

Ten 20, 30... 40, 50, 60... 
70, 80, 90... 70, 80, 90... 
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Then a hun-dred, Then a hun-dred, 
We are done... We are done. 
Have the student sing the tune many times. 

6. Repeat the same procedure with the five-dollar bills. First have the students skip count 
the bills to $25, then $50, then $100. Sing the 5s to a different tune such as “Ten Little 
Indians,” “Ring Around the Rosy” or another tune that the students already know. 

7. Repeat the procedure with $20 bills. Point out that the first digit in the $20 skip 
count is just like counting by 2s, e.g. 2, 4, 6, 8, and 10. If a student can’t remember 
how to count by 20s but can count by 10s, show him the method of counting 20s 
introduced in Book 1. (Teach the student to touch each of Andrew Jackson’s eyes 
as he counts “10, 20.”) 


Emily could easily count five-dollar bills to $100 and ten-dollar bills to $100. 
However, when she had both five-dollar and ten-dollar bills in her wallet, she 
would get mixed up and count incorrectly. When she had 3 five-dollar bills and 
2 ten-dollar bills, she would count "5, 10, 15...20, 25." She didn't seem to be 
able to stop counting by 5's and continue with the 10's. Her teacher had her 
skip count by mixed 5's and 10's on the number line until she understood why 
her answer was wrong. However, it was still difficult for her to skip count mixed 
currency, so her teacher taught her instead to count only by 5's (counting two 
fives on the ten-dollar bills). She became very successful with this strategy. 
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See the counting money section in Teaching Math, Book 1 for more detail on skip 
counting by fives. 
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SKIP COUNTING CURRENCY WITH MIXED VALUES OF BILLS 


OBJECTIVE: The student will be able to count five-, ten-, and twenty-dollar-bills in 
the same group of currency. 


MATERIALS: 
• Realistic-looking one-, five-, ten-, and twenty-dollar bills for each student or 
the play money in Appendix B 
e Number lines up to 100. This number line should be like a hundreds chart cut 
in lines of 10 each with the lines placed end to end. See Appendix B. 
• Game piece for each student 


SUCCESS STEP: Have the student line up the number line to 50. You can give him 
one number line of 10 at a time and just have him line them up straight. Assist him, if 
necessary, and praise his accomplishments. 


PROCEDURE: 

1. Each student should assemble his number line from 1-50 (or more, if possible) in 
front of him. Tell the students that they are going to take a little trip with jumps 
and a game marker. 

2. Call out a jump of 5 or 10. Say, “Jump ahead 5” or “Jump ahead 10.” Have the 
student make jumps with his game marker. Every time the game piece stops, the 
student should call out the number that he lands on. 

3. Continue until the student can jump ahead five or ten numbers accurately. Begin 
again and hand out some twenty-dollar bills. Now call out some jumps of 20 as well 
as 5 and 10. (If it is hard for the student to mentally add by 20s, point out that he 
can make 2 jumps of 10 instead.) 

. Hand out the 5 and 10-dollar bills to each student. 

. Put the students in pairs (or the adult has to be a partner). One player calls out either 
“Jump 5” or “Jump 10” for the other player and puts currency to match that number 
on the table. The other player moves the game marker ahead the number of jumps 
called and announces what number he has landed on. If he is correct in the number 
of moves and the number reached, he gets to take the money from the other player. 
Then the roles are reversed. For example: Player 1 calls, *Jump five" and puts a five- 
dollar bill on the table by the number line. Player 2 moves the game marker 5 steps 
forward on the number line and calls out the number that he has reached. If he is 
correct, he gets to take the money away from Player 1. Player 2 then calls out the 
amount of money and puts it on the table while Player 1 moves the game marker 
ahead and calls out the number he lands on. If he is correct, he takes the money. 

6. At the end of a specified period of time, end the game and let the players count 
their money. 

7. When the players are secure at counting mixed 5s, 10s, and 20s, introduce one- 
dollar bills into the game. Tell the students that each dollar makes the total one 
number more. Repeat the pair game adding several single dollars. 

8. When counting money at the end ofthe game, show the students that it is often easier 
to count your currency if you organize your money by denomination, from largest to 
smallest, and then skip count. It's definitely easier if you leave the ones until the end. 


(л A 
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READING PRICES WITH DOLLARS AND CENTS 


* 


OBJECTIVE: The student will correctly read prices including dollars and cents. 


MATERIALS: 
e Copies of Place Value Money Chart (Appendix B) 
e Reading Prices Worksheet (Appendix B) 
• A teacher-made worksheet with prices under $500 from a newspaper ad 
or catalog 
e Pencils or thin markers 
e Chalkboard or whiteboard for teacher 
e Chalk or markers for teacher 


SUCCESS STEP: Have the student read a price in dollars (with no cents) that you 
have written (e.g., $5.00) on a chalkboard or whiteboard. Make sure the price is one 
that the student can read easily. 


PROCEDURE: 

1. Show your student(s) the Reading Prices Worksheet with dollars and cents prices. 
If possible, use items and prices for something that you know the student enjoys. 
Read one of the prices and write it on the worksheet. Then both you and your stu- 


dent should read that price out loud. 
DECIMAL 
HUNDREDS TENS | ONES | POINT WALL CENTS 


| read|together ve - ogether 


215 - 515 
Four Hundred Twenty | Three 


Fifty | Five 

2. Review the principles of correctly reading the sample price: saying the dollar 
amounts, saying and for the decimal point, and reading the two places of the 
cents correctly. 

3. On a separate piece of paper, have each student write the prices in words on the 
Reading Prices Worksheet. If the student is unable to write the words for the num- 
bers, he may read them out loud to an adult. 

4. Using their worksheets, have all the students read the prices out loud. 

5. Regularly have the students read prices from the newspaper or store windows to 
maintain that skill. 


Kyle was writing down numbers as his sister called them out. She read out, 
"267." He wrote down 20067. He was writing down exactly what he heard her 
say, but he ended up writing twenty thousand sixty-seven That is one reason 
that in Teaching Math, Book 1, we practiced with Fat Mats (place value tables) 
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that are already labeled with the names of the units. Kyle’s teacher had him 
do a couple of Fat Mats to review. In addition, his older sister told him, “You 
don't write the hundred. It is just the name of the place, silly." And that took 
care of the problem. 


OBJECTIVE: The student will be able to accurately read dollar and cents prices. 


MATERIALS: 
e Die 
e Blank checks (6 for each) from Appendix B 
e Pencils 


PROCEDURE: 

1. Each student in turn throws the die. After the throw, the player writes that number 
on one of the underlined blank spaces on the first check on the game sheet. 

2. The players take turns throwing the die 4 times each. Each time the student writes 
the number on one of the underlined blank spaces on the check. After the fourth 
throw, each player should have a check with dollars and cents. 

3. Each student reads his check amount out loud. The person who has the largest 
amount on his check is the winner for round 1. If the person does not read the price 
correctly, his check doesn't count. 

4. The players continue playing for 5 rounds. The person who wins the most rounds 
wins the Check, Check game. 

5. For more advanced players, you could make 5 blank spaces and roll the die 5 times. 


The Calculator and Money 


problem with using a conventional calculator to compute money sums is that the 

calculator will drop the zero in the units place. (For example, if the answer comes 
out as $5.20, the calculator will show 5.2.) This makes it difficult for many students 
to understand what the answer is in dollars and cents. A calculator called Money 
Calc from PCI has a setting called “money” that will always show two places. (This 
calculator also has a setting for figuring tax and tips.) This calculator can be a good 
option for students in elementary school, but it is brightly colored so is not as suitable 
for secondary students. A better choice for older students is the Texas Instruments 
model TI-15, which can be set to show two digits to the right of the decimal point as 
needed for money. 

The activity below involves completing a money worksheet where some of the 
answers will show only one digit to the right of the decimal point if solved using a 
conventional calculator. If the students have difficulty in expressing these answers as 
dollars and cents, I would suggest that you buy one of the above calculators and use 
it until the student is able to understand the place value of money as shown by the 
common calculator. 
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CALCULATING MONEY 


OBJECTIVE: The student will be able to add and subtract dollar and cents amounts 
on a calculator and express cents correctly even when shown as one digit. 


MATERIALS: 
• Calculator Money worksheet 
e Paper and pencils 
• Slate or whiteboard 
e Calculators for each student 


SUCCESS STEP: Ask one student to write $1.25 + $1.25 on the slate. Help, if necessary. 


PROCEDURE: 

1. Show the problem of $1.25 + $1.25 = $2.50 on the board. Do the problem on the 
calculator. On the regular calculator the answer should say, $2.5. Ask them how 
much this is. If they say “two dollars and five cents” ask them how two dollars and 
five cents SHOULD be written—hopefully, they'll say “2.05.” Then you can point 
out that $2.5 CAN'T be the same as $2.05 because the 5 is too close to the decimal. 
If they say $2.5 is $25 dollars, tell them to look again—why is that decimal point 
in there if it’s $25? Tell them that in money you always have to have two places to 
the right of the decimal point. 

. Go through the first three problems with the students. 

. Have them do the rest of the problems independently. 

. Check each problem to see if the students have done the problems correctly. 

. Explain each problem, if necessary. 

. Correct the worksheets and decide whether to continue with the regular calculators 
or to use calculators that can be set to two decimal places or the Money Calc. 


С\ лљо ~ 


Next-Highest-Dollar Strategy 


Ithough we advocate working with currency before we work with coins, there is no 

escaping that the prices in advertisements and stores promotions use both dollars 
and cents. So, although survival math does not require students to be able to count out 
exact change for purchases, they do need to be able to understand what cents are and 
that cents appearing after the decimal point increase the price. An important strategy 
for working with money is the skill of rounding off the prices to the next highest dollar 
and then giving the cashier more than the stated price. This is such a useful skill that 
it was introduced in Teaching Math, Book 1 as a money survival skill. Book 2 will offer 
more practice so the student can use the strategy almost automatically. 


TALKING THROUGH THE NEXT-HIGHEST-DOLLAR STRATEGY 


OBJECTIVE: The student will be able to give the cashier or teacher one more dollar 
than the stated price of several items. 
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MATERIALS: 

e Slate or whiteboard and 
writing materials 

e Next-Highest-Dollar work- 
sheet from Appendix B 

e Clothing, music, video, or 
other ads from the newspa- 
per (not food ads) 

• Realistic play currency 


SUCCESS STEP: Have the student 
point to an advertisement in the 
newspaper or catalog of some- 
thing he would like to get for him- 
self. See if he can read the price 
correctly. Praise his selection. 


PROCEDURE: 

1. Point to the ad of an interesting item (with both dollars and cents) and ask the 
students how many dollars (say you have no coins) it would take to buy it. You will 
probably be able to tell from the students’ answers if they already understand and 
use the next-highest-dollar strategy. 

2. Explain that if you don’t have coins, then you have to pay more than the price, and 
the cashier will give you cash back. Have the students look at the number directly 
to the left of the decimal. Then have them count one number higher to find the 
next highest dollar. 

3. Go through the ads you have brought that have dollars and cents listed and have 
the students tell you how many dollars they would give the cashier. Don’t use ads 
that advertise 2 for 1 sales or quantities on sale. Just show the students the prices 
that have a picture and a price with dollars and cents. 

4. Have the students do the exercise on Next-Highest Dollar from Appendix B. Fill in 
the 3 blanks with some items you think the student would actually like to buy. 

5. You can make this activity more hands on by having the students count out play 
money to “pay” for the item they want. 


SHOPPING FOR ONE ITEM WITH THE NEXT-HIGHEST 


DOLLAR STRATEGY 


he most important way to teach the next-highest-dollar strategy is to have your stu- 
dent save for some item that he really wants and when he has enough money, have him 
go to the store and buy it. If he has already indicated that he wants an item such asa 
CD, that is an ideal time to teach him about saving for it and then buying it himself. If 
he has not expressed an interest in buying anything, ask him about something that he 
would like and perhaps give him some suggestions. Saving for two weeks would be a 
long enough period of time for this lesson. Parents can offer to pay half of the cost if 
it would take their child a long time to save for it. 
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Have the student write 
down (or have someone write 
for him) the item he wants to 
buy. Then have him look in ads 
or catalogs to find a price that 
he may have to pay. If possible, 
have him bring the ad when he 
goes shopping. If there is sales 
tax on that item, tell the stu- 
dent he will have to have one 
or two more dollars to “pay the 
governor." In the next chapter, 
students will be taught how to 
figure an approximate tax. 

Note: Explain that some- 
times when you use the next- 
highest-dollar strategy, you 
have to give the clerk more than 
just one dollar more. For ехат- 
ple, an item might cost $6.44, 
but the student has only a ten-dollar bill. The next highest dollar would be $7.00 However, 
the student would have to give the clerk $10 and the clerk would give him change. 

Parents will find many occasions to exercise their child's skill of rounding up to the 
next dollar. Teachers will probably have to arrange for a community trip or use the school 
store, if the school has one. It is important to let the student take the lead and only help 
if asked—or if a major error is going to occur. If you are taking several students, it would 
probably be wise to choose a large store such as Wal-Mart that has many items for sale 
so the students can all shop in one store. The pictures above and on page 198 show a 
small group that a parent volunteer and I took to the store to buy just one item. (One of 
the students had enough money for three items, which he proceeded to buy.) 


SHOPPING FOR MULTIPLE ITEMS WITH THE 


NEXT-HIGHEST-DOLLAR STRATEGY 


Using the above procedures, have the student go shopping again, but this time buy two 
or three items. The student then needs to use a calculator and add up the cost of all the 
items and figure the next-highest dollar on the total amount. At first, it might be easier 
to make sure that each student has several one-dollar bills so he can buy with the next 
highest dollar. However, most students can quickly figure out the closest amount they 
can make with their existing bills, even if that means overpaying by $5 or more. 

Watch how each student handles the entire shopping situation. If possible, go to the 
store when there are few other shoppers so the students can take time with their purchases. 
Help the students handle putting money back in their wallets after paying the cashier. 

For parents, it would be valuable to repeat this experience as much as possible 
so the student can do it easily. Consider going to different stores when the student 
masters the process at one store. 
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EARN AND PAY GAME 


(STARTING WITH LARGE DENOMINATION CURRENCY) 


he game is played just as before. See Appendix B for game. This time, however, give 
the students only ten- and twenty-dollar bills to start out with. Therefore, they must 
pay with the next-highest-dollar strategy or lose a turn. In this case, if the student has 
only twenty-dollar bills, he may have to go higher than the next highest dollar. For 
example, he may have to buy something that is $17, but he has no ones or fives. He 
will have to give the banker the $20 and expect more change. By the time students 
have reached this level, they are usually ready to do the subtraction (by calculator) 
to figure out how much change they should get back. 
Of course, if the amount exactly matches the currency the student has, he does 
not have to go one dollar further. 


Season was accurate in figuring out her money when she wanted to buy 
some hair barrettes. She handed the five dollars to the cashier, but when the 
cashier handed back her change, she dropped everything on the floor. When 
her mother asked what happened, she said, “І didn't think about getting the 
change back. | closed my purse. The next person in line was getting close. | 
just grabbed the money and my purse and hurried past the cashier. When she 
handed me my package, ! just dropped everything." 

Season had not been prepared for the actual task of buying items. She 
forgot about getting change back, and she didn't take time to put her money 
in the wallet in her purse. Having someone waiting made her feel that she had 
to hurry. She really had too many things in her hands, which resulted in her 
dropping them. Her mother rehearsed the exchange with the cashier at home 
several times. She also taught Season to look for a part of the counter or a 
nearby counter where she could stand and put away her money carefully. 


Games to Buy or Try 


e Moneywise Kids (TaliCor). This is a fairly simple game with dice and play money in which players add 
or subtract small amounts to "earn" $100 or spend $100. 


e Make Your Own Opoly (available on Amazon.com). You can make your own game similar to Monopoly, 
but you choose what is on the board and what the prices are. 


• Money Dominoes (Learning Resources). Oversized cardboard dominoes show pictures of currency 
and/or coins on one end of the domino and written amounts on the other. The point is to match the 
pictures with the correct amount. 


Coins 
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our student(s) should have learned the names of the coins and their values when 
working on Teaching Math, Book 1. The following activities offer a brief review. 
However, remember that understanding the value of coins is more difficult than un- 
derstanding the value of currency. First, their relative sizes don’t match their relative 
worth. For instance, the nickel is heavier and bigger than the dime, although the dime 
is worth twice as much. Second, the appearance of coins changes frequently. Newer 
nickels have an updated picture of Jefferson on the front and a variety of scenes on 
the back. Quarters now have one consistent picture on the heads side, but a variety 
of different pictures representing the various states on the other side. Soon there will 
be 50 different pictures on the tails side of the quarter. And what is often frustrating, 
there are so many combinations of those coins that can equal one dollar. 
After the student has reviewed the names and values of the commonly used coins, 
a section on skip counting coins will be included as an optional activity. 


IDENTIFYING AND VALUING COINS 


OBJECTIVE: The student will be able to name and tell the value of nickels, dimes, 
and quarters. 


MATERIALS: 
• One (real) quarter, nickel, and dime for each student in a plastic bag 
• 20 squares of aluminum foil about twice the size of a quarter for each student 
• Index cards with real coins taped on them and their value (3-4 each of nickels, 
dimes, and quarters) for the teacher to test the students at the end of the lesson) 


SUCCESS STEP: Have the student identify a quarter out of his supply of coins. Praise 
his correct identification. 


PROCEDURE: 

1. See if the students can identify the real coins. If they need more instruction, use 
the Money Chapter in Teaching Math, Book 1. You may want to review the coin 
mnemonics discussed in Book 1: 

Penny, penny 
Easily spent 
Copper brown 
And worth one cent. 


Nickel, nickel, 
Thick and fat. 
You’re worth five cents, 
I know that. 


Dime, dime 
Little and thin. 
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I remember 
You’re worth ten. 


Quarter, Quarter 
Big and bold. 
You’re worth 25 
Iam told. 


2. Have the students make coin rub- 
bings of each of the coins by placing 
the foil squares over the coins and 
rubbing their fingers on the foil. 
Have them make rubbings of both 
sides of the coin. 

3. Give students the three index cards that have a coin taped on them and the ap- 
propriate value. 

4. Mix up the foil squares representing the coins in front of each student. Set up the 
index cards in a line. Have the student put the foil squares under the appropriate 
index card. 

5. To sort the coin rubbings, the students will need to pay attention to the details of 
the coins and get a tactile impression of them. Actually, it is more difficult to recog- 
nize the coin rubbings than the actual coins because you don’t have the different 
weights to help make the distinction. 

6. Later, turn over the index cards used for matching above, and mark the value of the 
coin on each. See if the students can match their coin rubbings with the appropriate 
value without having the coin as a model. 

7. Have each student sort real change using the index cards with the number 
value only. 


Using Coins in Vending Machines 


he major use for coins in our society is for vending machines. Vending machines are 

available in many settings and are often used by all students. Of course, students 
should ideally know whether they have the correct change for the item in the machine. 
However, that is not always necessary for everyday use. Most machines give change if 
you put in too much money. In addition, many machines show a running tally of how 
much money you have deposited. Therefore, a variation on the next-highest-dollar 
strategy can be used. Just put in more coins than the price indicated and get the item 
and change back. 

A couple of years ago, my son explained to me how he got items from the vending 
machine. Mostly, he used quarters. He knows that 4 quarters make a dollar, so any 
item priced under a dollar can be bought with 3 or 4 quarters. If it costs more than 
a dollar, he puts another quarter in. “I usually get money back,” he said. I asked him 
what he does when the vending machine says exact change only. “I just put the money 
in and push the button each time until the snack comes out.” I told him he could be 
losing some money that way. “I know—but it is not much money—only coins, and I 
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usually really want the drink or bag of chips.” I wasn’t 
too happy with that strategy at first, but after think- 
ing about it, I realized that it was quite adaptive and 
worked for him. I asked him now if he still does vend- 
ing machines that way. “Oh, Mom,” he said, “I know 
what the coins mean and I can do it in my head." We 
had never worked on that skill, so he had been able to 
progress to the more conventional use of coins in the 
vending machines without direct instruction. 

In order to use coins in vending machines the 
conventional way, students have to know how to count 
change, which is an optional skill that is taught at the 
end of this chapter. Give the student a lot of practice 
using the vending machines and make your own 
judgment about whether he can learn the standard 
way to count change for the vending machine. It is 
usually easy to keep the student motivated to learn 
vending purchasing skills because he gets a built-in 
reward at the end. 

Frequently, in special education classrooms, the student is given a pre-selected 
amount of money for one item from the vending machine. He is then taught how to 
operate the machine. The real skill, however, is knowing how to figure out whether 
you have enough money and then operating the machine. Students should have many 
occasions to use this skill—at home, at school, and in the community. It is almost as 
useful as knowing how to order at McDonald's! 


While Emma was waiting for her sister to finish up ballet class, she kept 
nagging her mother for money to use in the vending machine. Finally, her 
mother gave her three quarters. Emma looked at the coins and said, "OK, 
seventy-five cents" and went off to visit the vending machine. About five min- 
utes later, she came back looking very disappointed. “1 can't buy anything!" 
she complained. "Nothing costs seventy-five cents." Her mother went with 
her to check out the vending machine situation. Sure enough, nothing in the 
machine cost exactly seventy-five cents, but there were items inside that cost 
$0.55, $0.60, and $0.70. Although Emma knew how to count coins, she did 
not know that she could buy anything from a vending machine that cost less 
than the amount of money that she had—that she could get change back. 


Counting Coin Change (Optional) 


С coins as change is a complex task, and some authorities feel that it may 
not be a good use of instructional time for students with disabilities (Browder & 
Wilson, 2001; Browder & Snell, 1993). If you think about it, very few individuals with- 
out disabilities stop to recount their change before putting it away after a purchase. 
And, although it is possible that an unscrupulous cashier might try to shortchange a 
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student with disabilities, the maximum amount 
anyone could be shortchanged with coins is $0.99. 
(Hopefully, students who are taught money skills 
with this book will realize if they do not receive 
enough currency in change and speak up.) 

Students who are in inclusive settings in the 
lower grades may need or want to work on coin 
counting skills at the same time their classmates do. 
Coin counting is not usually taught in the general 
education classroom beyond about the second or 
third grade, however. If learning to count coins is 
determined to be an important goal for an older stu- 
dent, that goal may have to be worked on at home or 
in a special education classroom. Regardless of the 
student's age, you may want to try a method that has 
been successful for some hands-on learners. It in- 
volves counting by fives as was done with currency. 
This is an optional skill that you may try with the 
student but not teach to the point of frustration. 

More than one method has been proposed to skip count coins. Touch Math (In- 
novative Learning Concepts) uses a skip-counting scheme to count coins. Students are 
taught to visualize dots on the coins and count by fives. Touch Money (PCI) also teaches 
students to skip count fives while picturing 1 to 5 touch points on a coin. Another method 
developed by Margaret Lowe and Anthony Cuvo (1976) teaches students to skip count 
by fives with the aid of finger cues. The method used here is probably closest to the 
Touch Money technique. If a student can already skip count ten-dollar bills competently 
counting by tens, he may not need to use the method discussed below. Instead, help 
him understand that he can count dimes the same way he counts ten-dollar bills. 


COUNTING NICKELS, DIMES, AND QUARTERS 


OBJECTIVE: The student will be able to count nickels, dimes, and quarters using the 
touch five method. 


MATERIALS: 
e Large pictures of a nickel, dime, and quarter from Appendix B 
• Small coin pictures with dots from Appendix В 
• Real coins for each student 
e Red fine line markers for each student 
e Nickels Worksheet, Dimes Worksheet, and Dimes and Nickels Worksheet 
from Appendix B for each student. 


SUCCESS STEP: Have the student skip count by 5s to 25. If he is not able to skip 
count fives accurately to 25, you model counting and have the student repeat. (If the 
student is not able to count by fives at all, go back to the section earlier in this book 
on counting by 5s and review them before continuing.) 
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PROCEDURE: 

1. Have the students practice skip counting by 5s to 100. You can help them by chanting 
or singing the fives. See Teaching Math, Book 1 if you need to reteach skip count- 
ing. You may want to use the small book, Reese’s Pieces, Count by Fives (Pallotta, 
2000). If the students have been successful with counting currency by fives, they 
will probably be ready to use the touch coin method. 

2. Introduce the large pictures of a nickel, dime, and quarter from Appendix B. 

3. Using the pictures of the coins, mark the dots (indicated by a circle) with a red 
marker, as shown below. Touching the red dots, skip count by fives as a model for 
the students. 


4. Have the students put red dots on the small coin pictures from Appendix B. 

5. Have the students count (aloud) the touch points (red dots) on the pictures. 

Nickel—1 dot = 5; dime—2 dots = 5,10; quarter—5 dots = 5,10, 15, 20, 25. 

6. Using the red marker, have the students put dots on the real coins to match the 
pictures. 

7. Then have the students skip count the nickels (5, 10, 15, etc.) in the Nickels Work- 
sheet from Appendix B. 

8. When the students are able to skip count the nickels, introduce counting the dimes 
by saying 5, 10 on each dot in the Dimes Worksheet from Appendix B. 

9. When the students are secure with dimes and nickels, have them do the Dimes and 
Nickels Worksheet from Appendix B. 

10. Give the students plenty of practice counting real nickels and dimes (or realistic 

play coins). 


An Optional Method of Teaching Skip Counting 


Counting by fives is such an important skill that you may want to use another method of teaching skip 
counting from 5 to 100, if the student is not getting it. Flap charts can allow a student to quiz himself on 
a variety of important facts and concepts. To make one, fold a piece of cardstock or construction paper 
in half. Cut the top half from the bottom of the paper to the fold to form 5 flaps that can be opened 
to see the back paper. You may want to staple each flap at the top. (You can also use the top half of a 
manila folder and just cut strips in the top half of the folder, leaving the back of the folder intact.) On 
the back paper, write the 5s: 5, 10, 15, 20, 25. 

The student studies by looking at the number and saying it, putting the flap down so the number 
doesn't show, and saying the number. The student then practices doing more than one number until 
he can say all the numbers without assistance. The teacher then makes a second flap chart with the 
numbers 30, 35, 40, 45, 50, etc. This is somewhat similar to using flashcards, but the student can 


self-correct and go at his own pace. See page 176 for an illustration of a flap chart used to teach units 


of measurement. 
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COUNTING NICKELS, DIMES, AND QUARTERS 


OBJECTIVE: The student will be able to count nickels, dimes, and quarters using the 
touch five method. 


MATERIALS: 
e Large pictures of a nickel, dime, and quarter from Appendix B 
• Real coins for each student 
• Red fine line markers for each student 
• Mixed Coin Worksheet from Appendix B 


SUCCESS STEP: Have the student skip count 3 dimes by fives. Praise his success. 


PROCEDURE: 

1. Then have the students count the quarters in the picture of quarters, counting the 
five dots —5, 10, 15, 20, and 25. 

2. Have the students do the Mixed Coin Worksheet (nickels, dimes, and quarter) from 
Appendix B. 

3. Have the students count real coins to each other in pairs. Have each student skip 
count a variety of change to the teacher. 

4. You may want to teach half-dollars using the same method as above; however, it is 
unwieldy to count by fives ten times to get to 50. Since half-dollars are used very 
little, you may just teach the student the value for the half-dollar and that two of 
them make up one dollar. 

5. Since quarters are used so frequently, especially in vending, you may want to teach 
the students to count quarters to a dollar by using a chant: 


25, 50, 75, a dollar. 
We know our quarters 
So let’s give a holler. 


6. Another mnemonic that might be useful when counting mixed coins involving 
quarters is: 


Take one quarter, add one dime, 
It’s 35, every time. 


An Alternative to the Touch Five Method 


Some students are more able to skip count coins by fives if they do not touch dots on the coins, but 
point with one finger toward the nickel for 5, two fingers for a dime, and all 5 fingers for a quarter (Lowe 
and Cuvo, 1976). Have the student try the finger cueing method if he has difficulty keeping track of the 
number of dots that should be counted on each coin. 


13 / General Concepts of Money 207 


COIN BINGO 


OBJECTIVE: The student will practice adding two coins of different denominations 
(later, three coins). 


MATERIALS: 

e A brown paper lunch bag or other opaque bag 

• 10-15 each nickels, dimes, and quarters (real coins, if possible) 

e A bingo board for each player, from Appendix B—or make your own by draw- 
ing a grid with 9 or 16 squares on a sheet of paper, cardstock, or cardboard. 
In each square, write (in random order) one of the amounts that can be made 
by adding two coins together: $0.10, $0.15, $0.20, $0.30, $0.35, $0.50 

e Pennies, magnetic bingo chips, or other tokens—10 or 12 per player 


PROCEDURE: 

1. Mix up all the nickels, dimes, and quarters in the bag. 

2. One player reaches into a bag and takes out 2 coins. He says the total, and he and 
the other players use a token to mark that amount on their boards, if they have it. 

3. The next player reaches into the bag and draws two coins and announces the total. 
Again, all players cover that space on their boards. (In this case, it’s OK if players 
kind of “cheat” by feeling around in the bag for coin combinations that they need 
on their board. It’s good practice!) 

4. Players continue passing the bag, drawing two coins, and announcing the total. 
The first player to get three tokens in a line, vertically, horizontally, or diagonally 
yells out “Bingo” and is the winner. 

5. For more advanced players, use the bingo boards showing amounts you can make 
by adding THREE coins (nickels, dimes, and quarters): $0.15, $0.20, $0.25, $0.30, 
$0.35, $0.40, $0.45, $0.55, $0.60, $0.75, and play as above. 


ADDING PENNIES 
OBJECTIVE: The student will be able to count coins, including pennies. 


MATERIALS: 
e 10 pennies for each student 
• Mixed Coin Worksheet (Including Pennies) from Appendix B 


SUCCESS STEP: Ask the student to give you three cents from the pennies on the table. 
Praise his successful response. If he is incorrect, remind him that cents and pennies 
mean the same thing and repeat the request. 


PROCEDURE: 

1. Show a penny to the students. Tell them that when you have finished counting the 
silver coins, you add the pennies by making the answer 1 more for each penny. 
Practice adding 1 or 2 pennies to the problems you did with the silver coins. 
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2. Practice counting a variety of real coins, including pennies. Make sure you give the 
students practice counting up coins that total $1.00, so you can make sure they 
know that after you get to $0.99, if you add on one more cent, you say “one dollar” 
rather than “one hundred cents.” 

3. Have the students do the Mixed Coin Worksheet (Including Pennies). 


If you have a student who cannot get the hang of counting coins, remember: Be- 
ing able to count coin change is not really a survival skill. Most prices are more than 
$1.00, and the student who can use the next-highest-dollar strategy can manage quite 
well without knowing exactly how much change he has in coins. 


GENERALIZATION ACTIVITIES 

Ann's family had a habit of dropping change into a large jar. Usually they 

waited until the large jar was full, then took it to a coin counting machine at 
the bank. That machine gave back currency and a 
few coins for the total amount of money. To give their 
daughter experience counting change, they used a 
smaller jar and emptied it every week. Ann sorted the 
coins and used skip-counting coins to figure out the 
total each week. Then she took it to the coin counting 
machine to see if she was right. 


1. One father made a habit of emptying the change out of his 
pockets each day. His son really enjoyed counting his father's 
change. Because the father usually had a lot of change, they 
worked out a method of putting the coins in piles that added 
up to one dollar, so the son could skip count the piles as if 
adding $1.00 bills. 

2. Encourage your child to save his change in a bank or jar. The 
banks that keep a running total of the amount you put in 
can be educational if you encourage your child to observe 
how much the total increases for each coin added. You can 
also use an old fashioned bank and periodically count up the total. With either type 
of bank, you can then take the coins to a coin counting machine or wrap them in 
coin rolls to take to the bank. 

3. On road trips where you pass through tollbooths, ask your child to give you the 
appropriate amount of change as you approach the booth. 

4. Before you ride the bus or subway, have your child count out the correct change 
for his fare. If he is older and often rides on public transportation, have him learn 
all the different coin combinations to equal his fare. 

5. Ask your child to read prices when he asks for something in the store. *How much 
are those cookies?" 

6. On another occasion when your child asks for something at the store, tell him you 
will buy it if he can find a package for less than $2.00 or another price you choose. 

7. Atschool, collect coins to donate to a worthy cause or to buy supplies for a party. Have 
the students total them up before taking to a bank or coin counting machine. 


Снартєа 14 


Shopping 


Questions to be answered: 
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Can the student: 


1. Find the cost of one item from pricing for multiples. 
2. Find the cost of items priced per pound. 


3. Add up 3 or A items correctly when the prices have both dollars and cents 
(can use calculator). 


4. Find the unit price on the label of appropriate items and compare two like 
items to find the best buy. 


5. Figure state tax and other charges. 


C ofthe major uses of math in real life is for shopping. We not only use our compu- 
tational and money skills to understand financial issues such as how much things 
cost and whether we can afford them, but also to resolve psychological issues such as 
whether we should or should not buy something, given our wants versus our needs. 

This chapter will focus first on shopping for food because that is essential for 
most people. The way food is advertised and priced may make food shopping more 
difficult than other types of shopping. For example, food prices are often advertised 
as several items for a certain amount, such as 2 for $1.00. How does the student know 
how much one item will cost? And meat and produce are often priced per pound. How 
does the student know how much the meat for a meal will cost? It can also be difficult 
for students (and adults) to comparison shop because of the different ways items are 
priced. For instance, which is cheaper? 20 ounces of pasta for $1.59 or 1 pound of 
pasta for $1.00? Students need to learn to look at labels (or at unit pricing signs on 
the shelves) to learn about unit pricing. 
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Figuring sales tax, which is important when shopping for most items, will also 
be discussed in this chapter. 


Grocery Shopping 


~ on usually need lots 
of practice adding several 
prices up to get the total spent. 
In addition to the worksheets 
that are provided here, most par- 
ents and teachers could use one 
of the workbooks that are sold in 
bookstores, grocery stores, dis- 
count stores, variety stores, etc. 
if they find the student needs 
extra practice. Parents can also 
get their child to practice this 
skill in real life, such as by having 
her add up the costs of one cat- 
egory of food products (dairy, 
vegetables) when they are doing 
the regular shopping. 


PRACTICE IN ADDING DOLLARS AND CENTS 


OBJECTIVE: The student will be able to add up the prices of 3 or 4 items correctly 
when the prices have both dollars and cents. 


MATERIALS: 
e Totaling Your Shopping List, Appendix B 
• Pencils 
• Calculators 


SUCCESS STEP: Ask the student to read some of the prices of the items on the Shop- 
ping List worksheet. Praise correct answers. 


PROCEDURE: 

1. Have the students point to the first, second, and third item along with their prices 
on the worksheet. 

2. Have them carefully enter the numbers into the calculator, emphasizing the need 
to put in the decimal point accurately. 

3. Check the answers. 

. Repeat above with second problem and check. 

5. If the students demonstrate understanding, assign them one or two problems to 
do independently. 


EN 
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6. If necessary, reinforce that when the calculator rounds off a dollar amount to just 
a whole number, like 1 or 5, that means $1.00 and $5.00, and when the calculator 
changes a money amount so there is only one number after the decimal, they need 
to mentally put a zero at the end (e.g., $2.5 equals $2.50). See previous chapter on 
money for more detail. 


FIGURING THE COST OF ONE ITEM WITH PRICING 


FOR MULTIPLE ITEMS 


One of the immediate frustrations of shopping for food is the way products are 
advertised and priced. Many ads list the prices as 2 ог 3 for a certain price. We can 
teach the students how to divide to get the price for one item—but we don't always 
know if the store will let them buy one item at the price they have calculated. The 
store may be having a sale to push quantities of that item and will charge a higher 
price if the customer wants only one item. If that is the case, the ad will usually give 
the unit price and the price for when you buy multiples such as $.40 each or 3 for 
$1.00. Students must be taught to carefully read the ad or price—including the small 
print. When I took the group of young adults I was teaching to do food shopping, I 
found that most of the prices for one item were pretty close to the amount we had 
calculated by division. 


OBJECTIVE: The student will be able to figure out the price of one item when the price is 
given for two or more items (assuming the store has marked the item proportionally). 


MATERIALS: 

e Food ads from newspaper or flyers 

e Two food items that are shown in the ads and are priced as 2 for $2.00. For 
example, two cans of peaches for $2.00, two small boxes of strawberries for 
$2.00, or two pens for $2.00. (If you can't find a food ad that is appropriate, 
make up your own food flyer advertising the two food items that you actually 
have for $2.00.) 

e Two single dollar bills (real or fake) 

e Calculators 

e Pencil and paper 

e Shopping for One Worksheet (Appendix B) 


SUCCESS STEP: Have the student identify the pictures of the foods and other items 
given on the ad. Then have her read the prices from the ad. Praise success or correct 
and have student repeat the correct labels. 


PROCEDURE: 

1. Point to one of the items that is advertised at 2 for $2.00 (ог З for $3.00, etc.). Ask 
the students what the price would be if you only wanted to buy one item. 

2. Show the students the portion of the ad that advertises the two items for $2.00. 
Hold up the two single dollar bills and ask the students if you have enough money 
to buy the two food items (yes). 
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3. Then ask the students what to do if you only want one of the items. They might be 
able to tell you that one of the items will cost $1.00. If not, you can help them see 
that one item must be $1.00 by laying one bill on each item and saying “One dollar, 
two dollars.” 

4. Check the answer by calculator. Say, “The ad says 2 for $2.00. We want to share the 
money evenly for each identical item, so we need to divide. First put the price in the 
calculator. Then divide by the number of items (2) to get the price of one item.” 

5. Have each student do the problem on her calculator. Show them that the answer 
is the same as when you dealt out the real dollars, one per item. 


Note: If the student has a difficult time with the calculator omitting the zeros from the 
right of the decimal point (2.00 + 2 = 1), you may use a Money Calc (PCI), which has a 
money setting, or a calculator such as the Texas Instrument TI-15, where you can set the 
answer to show 2 places to the right of the decimal point. You may also teach the stu- 
dent that there must always be two places (dimes and cents) to the right of the decimal 
point when you are working with money. “The calculator isn’t smart enough to remem- 
ber that, so you have to check and add a zero or two if necessary.” 


6. Explain to the students that per means that the total number or price is going to 
be divided by the number of items. They can use that algorithm (way to solve the 
problem) when the problem says per or for. 

7. Have the students work the first two items on the Shopping for One worksheet from 
Appendix B. Correct those two problems together with the students. If they seem 
to understand the process, let them do the rest of the worksheet independently. If 
you see that a student seems to be just guessing, quickly give her individual help 
so she does not practice the skill incorrectly. 


Jake saw a sale sign that said, "Subs – 2 for $5." He divided 2 into $5 
and got the price of one submarine sandwich as $2.50. When he ordered the 
sub, the cashier asked him for $3.00. He protested that the price for one sub 
was $2.50. The cashier said, "The price is only good if you buy 2 submarine 
sandwiches. The price for one sandwich is $3.00." In that area of the country, 
when buying nonfood items or food in a restaurant, the sale price only applies 
if you buy the number specified on the sign or in the ad. 


You will have to determine what is customary in your area. Often the ad or sign 
will give the one-item price in smaller print. 


GENERALIZATION ACTIVITIES 
The best way to generalize this skill is to have the student go to the store and figure 
out the price for one item when the price is given for two or more. Parents can usually 
just take the student to the grocery store and have her use her calculator to figure all 
the unit prices for items that the family actually buys. 

At school, students can figure the price for one item at a school store, a pretend 
store in the classroom, or at a bake sale. Teachers could also tell the class the total 
price for their whole group to do something (like take a field trip) and then have them 


PRICING PER 
POUND 
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divide the total amount to see what each individual student will have to pay. Teachers 
should alert the parents to how they can help their student learn about shopping for 
groceries because schools just cannot provide enough real experiences to make the 
teaching permanent. 

Parents, when grocery shopping with your child, here are some special situations 
to point out as she seems ready to understand these concepts: 

• If something is advertised as being “2 for the price of 1” that is not the same 
as 2 for $1.00. It means you can get 2 items for the same price you would 
ordinarily pay for 1 item. 

e Just because something is advertised as 2, 3, 4, etc. for a given price doesn’t 
mean you cannot buy more than that number of items. For example, if lemons 
are 2 for $1.00 and you want to buy 3, you still begin by finding the price of 
one by dividing $1.00 by 2. Once you have the price of 1 item, you multiply 
that price by the number of items you are buying. 


Moira wanted to buy one banana for each person in her six-member family. 
When she went in the grocery store, she started to cry. “1 don't know if | have 
enough money. The sign says $ .89 per Ib." Her mother had to help her weigh 
the 6 bananas and then multiply the weight by $.89. Moira got the idea, but 
her mother had to figure out what З Ib. 4 oz. would be in pounds (374). 


Until recently, most grocery stores in 
the U.S. had scales for customers to use to 
weigh their fruits and vegetables so they could 
roughly figure out the cost of their produce. 
Now some stores do not provide a scale for 
customers because they believe that not as 
many customers want to use one. Some store 
personnel also feel that the scale used for 
pricing is so much more accurate than the 
customer scale that the customers would be 
confused. Some stores now sell all produce 
in pre-weighed packages which simplifies 
knowing how much you will pay for a given 
number of fruits. 

Another problem related to shopping for fruits and vegetables is that customers 
often do not know how much produce is needed for the number of people to be fed. 
I usually estimate that two big fruits such as apples equal one pound, and four little 
fruits such as plums weigh a pound. However, the size of fruits varies and changes the 
estimates. If the store has a customer scale, the students can actually weigh some of 
the fruits to see what one fruit weighs. Students can be taught to compare the prices 
per pound to decide what is the best buy. (However, I have found that their choices 
are often made more on their likes and their dislikes than on the best buy financially.) 
Vegetables are also often priced per pound, but they don't seem to motivate the stu- 
dents as much as fruit. 

Meat is usually the most expensive portion of the food budget. Here again we 
can compare price per pound, but there are other factors, such as whether the bone 
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is left in or how much fat there is, that affect how much meat can actually be used. 
Students can best learn about these factors by looking at the meat in the store and 
then again after it is cooked. Parents really have an advantage over teachers in helping 
their children learn these shopping skills since they have many more opportunities to 
teach about them in the grocery store. 

Four researchers recently determined that the most effective way for students 
to learn purchasing skills is through a combination of simulated and real-life instruc- 
tion (Y.P. Xin et al., 2005). Unless someone helps the student buy things over and over 
again in different settings and situations in the community, she will not learn to use 
much of the money and shopping skills taught in the above procedures (simulations) 
in her daily life. 

For this book, we will just teach how to figure out the cost of an item when it is 
priced per pound and leave the many details to families to teach about during real 
shopping trips. 


CALCULATING PRICE PER POUND 


OBJECTIVE: The student will be able to calculate the total cost of an item when it is 
priced per pound. 


MATERIALS: 

e A bathroom or food scale 

• A bag of one kind of fruit and or vegetables weighing 2 ог 3 pounds (not pre- 
priced) 

• A package of meat or cheese that is wrapped and priced (you may need sev- 
eral packages) 

e An ad giving prices for the fruit (price per pound) 

• Calculators, paper, and pencil 


SUCCESS STEP: Ask the student what the bathroom or food scale is and what it is used 
for. Demonstrate the scale if she is incorrect and then have her weigh something. 


PROCEDURE: 

1. Have the students take turns weighing the bag of fruit and meat on the scale. 

2. Show the students the price tag that goes with the fruit such as $1.00 per pound. 

3. You weigh the fruit and write the weight on a paper or slate that the students can see. 
Go to the next highest full pound for the weight. (For example: apples — 3 pounds.) 

4. Ask the students how much they will have to pay for all this fruit. Guide them to 
say that they must multiply the price per pound times the number of pounds to get 
the answer. 

5. Have each student do the problem on her calculator. 

6. Do at least one more simple problem using more fruit or 2-3 pounds of vegetables. 

7. See if you can get the students to come up with a rule such as: When the price is 
given per pound, multiply the number of pounds times the price per pound. 

8. Show the student the wrapped piece of meat or cheese and see if she can find the 
price per pound and the actual weight of the item on the label. Do the problem 
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using the calculator (total weight times the price per pound) to see if the piece of 
meat (cheese) is priced correctly. You may need to show the students several pieces 
of meat so they can understand the labels in the store. 

9. If the student is catching on well to the per pound pricing, you might try to teach 
her about per ounce pricing. You will have to teach her that 16 ounces is equal to 
one pound to make the information really useful to her. 


Unit Pricing/Comparison Shopping 


Erori we do not have to use the calculator to find the unit price for every item that 
is priced in multiples. Food stores usually put the unit price of the item somewhere 
near the item on the shelf. The label usually shows the name of the item, the total price 
of that package, and the unit price. If you can find the unit price on the label, you can 
compare the price of two items even if they are packaged in different sizes. If one car- 
ton of drinks has 16 cans for $8.00 and another carton has 6 cans for $4.00, it might 
be difficult to discover the best buy. However, if you see that the first carton has a unit 
price of $.50 per can and the other has a unit price of $.67 per can, you can tell what is 
the best buy. (However, it isn’t a good buy if you can’t use 16 cans of that beverage.) 

Unit prices are also given by weight. For example, a large jug of orange juice might be 
$5.00, but $0.25 per ounce, whereas a smaller carton might be only $2.50, but $0.40 per 
ounce. The weight may be given in ounces, pounds, or grams. As long as the compared items 
use the same unit of weight, the student can compare the cost per unit of measure. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to find the unit price on the label of appropriate 
items and compare two like items to find the best buy. 


MATERIALS: 
e Copies of labels (supplied by teacher) for each student 
• Pencils and calculator 


SUCCESS STEP: Ask the students who is the best shopper in their home. Then ask 
them why that person is the best shopper. (There is no right answer to this question.) 
Thank them for their participation. 


PROCEDURE: 

1. Visit a grocery store where your child or student often shops and write down some 
examples of unit pricing as displayed on the shelves. Look for items the student 
would be interested in purchasing and choose two different items that have dif- 
ferent unit prices. For example, write down the unit pricing for a one-pound bag 
of pretzels from both Brand A and Brand B and the unit pricing for 32 ounces of 
orange juice vs. 64 ounces of orange juice. 

2. Type or write the unit prices for the pairs of items on a sheet of paper to make a 
worksheet. 
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3. Go through each unit label on the worksheet with your students. Ask the students 
to underline the total price and circle the unit price that is listed. Have them make 
sure that both products are measured in the same unit. Emphasize that the units 
must be the same to compare. You can’t compare ounces with milliliters or pounds, 
only with ounces. 

4. Choose two like items and ask which one is less expensive or the better buy. Help 
them understand that the item with the smallest unit price is the better buy. 


WHICH PRICE IS BEST? GAME 


The following game borrows a similar name from the CBS television show, The Price Is 
Right. Although the rules are completely different, we are relating to the enthusiasm 
shown on that show to intrigue the students. 


OBJECTIVE: The student will be able to determine which item is the best (in price) 
from an array of 2 items using unit pricing and division, if needed. 


MATERIALS: 
e Which Price Is Best? game board from Appendix B 
• Which Price is Best? worksheets (Appendix B) cut into 8 cards per worksheet. 
e Answer sheet 
• Game piece for each player 
• Name badges for each player (optional – to make more like the TV show) 


PROCEDURE: 

1. Place markers for each player on the board. The adult or facilitator of the game calls 
the name of the first student and says enthusiastically, “Come on down.” Players 
cannot take a card until they hear their names and “come-on-down!” 

2. Players pick one card from the top of a pile of face-down cards. The student com- 
pares the unit prices by division and tells which store has the best buy. Some cards 
just require that she find the price on the labels and compare. If the answer requires 
division to find the unit price, the student must show her work on the calculator 
even if she can do the problem in her head. If the unit price is not required, she 
does not have to use the calculator. 

3. If the answer is correct, the player advances one square toward the goal. If the 
answer is not correct, she does not move her marker. 

4. The adult or an older student should consult the answer sheet before the player 
moves her marker. 

5. A few of the cards are worth more than one square ahead. They are labeled so on 
the card. 

6. The first one who reaches the cash register on the game board wins. 


GENERALIZATION ACTIVITIES 

Of course, the best way to help students generalize shopping skills is to have many 
varied shopping experiences. Before I went grocery shopping with my adult son and 
his roommates, I had them fill out a short shopping list. They wrote down each item 
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that was needed in one column, and I gave 
them an estimated cost that they wrote in a 
second column. The purpose of the estimated 
cost was to give them an idea of what that item 
should cost. I had found that although they 
had very good ideas of the costs of snacks, they 
had little idea of the cost of milk, bread, and 
other staples. (The younger students I have 
worked with do not even have an idea of what 
their snacks cost.) 

After the young adults had some grocery 
shopping experience, I eliminated the esti- 
mated cost column. I then had them record 
the actual cost of the item while at the store. 
In a short time, they got quite proficient at 
recording the price on the shopping list. Be- 
fore they went to the cash register, I had them 
add up the list of prices on their calculator to 
make sure they had enough money. I only had 
them buy 3 or 4 items at first so the total was 
easy to calculate. A larger copy of this grocery 
shopping list is in Appendix B. 


Here is the procedure I used when shopping with the young adult math group. 
I sent this sheet home with each student: 
1. Please work with your parents or your supported living provider to choose three 
or four food items that you can purchase for your family or roommates. 
2. After you choose the items, ask your parents or provider what they estimate the 
price for each item will be. 
3. Write the estimated cost on the worksheet in the column labeled Estimated Cost. 
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11. 


. Add up the estimated cost of the three or four items and see how much money 


you need to bring. 


. Have your parents or provider provide you with enough cash to buy the three or 


four items. 


. Then go to the grocery store with your calculator and worksheet. Get the three or 


four items at the store. 


. After you put each item in your cart, write the actual cost of each item on your sheet. 
. Before you check out, add the exact cost of the items on your calculator. Don’t forget 


to put the decimal point in correctly. 


. Then check out and pay for the items. 
10. 


Save your receipt to compare it with your worksheet. If your items are food, there 
will probably not be tax. 
Bring your worksheet and receipt to class next week. (There will be a prize.) 


Another good generalization idea is to have your student or students throw a party 


or bring refreshments to a party. It then makes sense to plan the menu ahead of time, 
buy wisely, and know how much money you have spent. If they have a limit on spend- 
ing, the students will have to subtract the total spent from the balance of the limit. 


When taking a group of students grocery shopping, | found that we had 
more items in our grocery cart than we had planned to buy. | observed that 
one student would just throw in items that she wanted when we were figuring 
out what was the best buy. Before we checked out, we had to find the proper 
aisle for each item and return it to the shelf. When | asked her why she had 
thrown other items in the cart, she said, "That's how І do it when I shop with 
my mom." Her mother said that she shopped from a list, but she had encour- 
aged her daughter to put food and other items that she wanted in the shop- 
ping cart. Emily had never been asked to pay for these items. 

Since we couldn't change the family's shopping behavior, we told Emily 
that she could not add items to the cart when she was shopping with people 
who were not in her family. She agreed and did quite well grocery shopping. 
The one time that she slipped and added several items, we had her find the 
correct shelves in the grocery store and return the items while the group 
waited for her. 


Parents, if your child is in her final years of high school or getting ready to live 


on her own, your weekly grocery shopping should be part of her assigned jobs. Do not 
write up your grocery shopping list and just hand it over to her. Take one section of 
the list, such as dairy goods, and assign it to your child. Group the items as they are 
placed in the aisles of your grocery store. You should figure out the sizes you want 
ahead of time. You may know that you only need a small can of pineapple for that 
salad, but your child probably needs more explicit information than that. If you can 
put the number of ounces that are in that small can, that would be very helpful. 


When I was working with my son on grocery shopping, I often just called cans 


small, regular, or large. I told my son that most regular-sized cans were like the can of 
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beans I held up (except for soup cans, which were a little bit smaller). If I wanted the 
smaller size (like the pineapple can) or a larger can (like the apple juice can), I would 
write it on the sheet. I taught Scott about produce at a separate time because it is more 
complex (see section on unit pricing.) We also worked on meat separately. 


One Step at a Time 


Don't make the mistake that | did when | was teaching the young adults about grocery shopping. | tried 
to have them do the entire week's shopping list the first time they participated in grocery shopping. 
That was entirely too much at one time. Even though they had been grocery shopping for some time, 
they had just been putting the items in the cart and hoping they had enough money. Sometimes the 
supported living provider had to lend them some money to finish their shopping. 

After the first disastrous shopping trip, | started giving them a relatively small list of items each 
week. However, | made sure that they had to pay attention to the sizes and prices of the items and use 
their calculator to figure out the total cost before they went to the cashier. We used the estimated costs 
to see if their choices were appropriate. 

There was also preliminary planning to do. They had to plan the dinner menus first so they could 
get the right ingredients. Then they had to list the ingredients needed for dinners, and add the grocery 
items that they needed to buy every week. 

When | look back at all the skills that are needed for effective grocery shopping, | can see that | 
expected too much too fast from these young adults. 


Shopping for Nongrocery Items 


Мак about money and 
prices is only a part of shopping 
for nongrocery items in a mall or ina 
large department store. Students also 
need to know what general category 
the item they want to buy belongs in so 
they can find it. For example, is the bike 
tire going to be in the Sports Section of 
the discount store or in a Sports Store 
in the mall? 


LET'S GO TO THE MALL GAME 


Let’s Go to the Mall is a game that can be used with individuals or with teams. A team 
could include: a younger student who is learning how to classify by looking at a pic- 
ture of an object and finding the proper store to buy it in; another student who could 
add up the prices of the items on the shopping list; still another student who could 
subtract the total from the amount in the checking/debit balance. 
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OBJECTIVE: The student will be able to tell the general category of some common 
items so they can be located in the store (in the game). The student will also be able 
to subtract the cost of items from her total funds and keep a running balance. 


MATERIALS: 


• Game board for Let’s Go to the Mall from Appendix В 

e Shopping cards with pictures and prices of items to buy from Appendix B 
(Copy them onto cardstock or mount them on construction paper and cut 
out. You may just cut out the cards from the book if you think the game will 
have only light use.) 

e Shopping Tally sheet for keeping track of the money from Appendix B 

e Calculators and pencils 

• Slips of paper that have the store name and the items that can be bought 
there (Let’s Go to the Mall Store Key, from Appendix B) 


PROCEDURE: 


1; 
2; 


Shuffle the shopping cards and place them face down on the game board. 

If the student has already done Chapter 15, Managing Money, and learned about 
debit cards, you can remind her that she will be using a debit card at the Mall. If 
not, you may introduce the concept of a debit card to her now. This debit card is 
not one that can also be used as a credit card. The student will only be able to use 
the amount of money that is available on the debit card. 


. Each student is going to have $200 on her debit card. That amount is written on 


the shopping score card on the beginning balance line. 


. The first student takes a shopping card from the pile. She looks at the picture and 


decides which store would have that item. She moves her game token to that store 
and looks at the Store Key to make sure she can buy that item there. 


. If she is correct, she keeps the shopping card and subtracts the price from her be- 


ginning balance of $200. If she goes to the wrong store, she does not subtract the 
price from her balance and the next person takes a turn. (If, in your judgment, it 
is possible to buy the item from the type of store that the student chooses, give the 
student credit for a correct choice, even if it is not listed on the Store Key.) 


. Ifa player gets the restroom or the playground card, she loses that turn. 
. Each student in turn buys items from a shopping card and uses a calculator to sub- 


tract the price from the balance in her debit card. The first game is finished when 
each player has had three turns. The facilitator checks the student's subtraction 
for correctness. The student who has the least money on her debit card (without 
going over the amount given) is considered the best shopper and the winner. 


. The games are intentionally short so that more players can have a chance to be the 


winner. You should play at least two games in one session. As long as the subtrac- 
tion is done correctly, it is pure chance that determines the total amount of money 
a player is left with at the end ofthe game. (If chance is not being kind to a student, 
you can stack the shopping cards to her advantage when you reshuffle them. The 
child's feeling of success is more important than the randomness of the game.) 


. Oncethe students are comfortable with playing the Let's Go to the Mall game, you 


may want to change the criteria for winning. You tell them that the best shopper in 
the game is going to be the one with the most money left at the end of the game. 


Sales Tax 
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You may even want to wait to tell them the criteria for winning the game until the 
game is over. 


This game can 
be played over and 
over again because 
the students won’t 
have the same com- 
bination of 3 items. 
If they get tired of 
the items on the 
cards, you can paste 
catalog pictures on 
index cards and in- 
troduce new items 
to be purchased. 


|: sometimes comes as a rude surprise even for adults when you have saved up just 
the right amount of money to buy an item, but have forgotten that you have to save 
more because of sales tax. Students need to be aware of sales tax whenever they buy 
something. Up to this time, we have just casually told them that they need a dollar or 
two more "to pay the governor." However, as one's purchases get bigger, that extra 
money "for the governor" really adds up and needs to be figured ahead of time. 

Sales tax rates vary by state in the United States. I was giving a presentation on 
math to a group of parents and lamenting that I just hadn't found a way to uniformly 
add state sales tax onto a student's purchases. One mother said, "That's easy. Move to 
New Hampshire. We don't have sales tax." I have found that there are now five states 
that do not charge state sales tax. In the other states, rates vary from 496 to 7.2596 
as this book is published, and may go up in the future. Luckily, most states that have 
sales tax do not apply it to food. 

One strategy is to mentally add on a uniform 10% for state sales tax. 10% is 
easy for the student to figure by just moving the decimal point over to the left one 
place, and at least for now, the student will have a little more money than is needed 
to buy the item. I have found that many young people (and older people too) are very 
afraid that they will not have enough money to pay for their purchases when they 
get up to the cashier. It is better to have a little more money than to be embarrassed 
by having too little. 


ESTIMATING SALES TAX 


OBJECTIVE: The student will be able to figure the amount of sales tax (at a uniform 
1096) on her purchases and add that amount to the cost of the item. 
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MATERIALS: 

e A few things that you think the students might like to pretend to buy such as 
a CD, a DVD, a small toy, some special item of clothing or a souvenir from a 
favorite place 

• Price tags attached to each item 

• Realistic currency (about $60) for each student 

• More currency for the instructor to use as the bank 

e Estimating Sales Tax Worksheet from Appendix B. 

• Calculators 

e Paper and pencil for students 

• Slate or whiteboard for the teacher – chalk or marker also 


SUCCESS STEP: Have the students name the desirable items you have put on the 
table before them and correctly say the price. 


PROCEDURE: 

1. Have the students point out an item that they would like to pretend to buy. 

2. Tell them you need to pay extra money, called “tax,” whenever you buy something 
that isn’t food. In your state, taxes are an extra 5 cents (or whatever) for every dollar 
you spend. Explain that taxes are used by your state to help build schools, libraries, 
roads, stadiums, and other buildings and to run the government. 

3. Tell them that they are going to have to figure out the sales tax and add it to the 
purchase price of the item. 

4. Talk briefly about percent. It is a different way of writing a fraction. We are not 
going to teach about percent to real understanding here, but we will show them a 
shortcut way to figure the tax. 

5. Tell them that we are going to figure an amount of tax that is larger than they will 
have to pay as sales tax. The shortcut method of figuring 10% is by moving the deci- 
mal point over one place to the left. Sometimes they will have to add a zero to the 
right so the money will read the right amount of cents (as in 10% of $23 = $2.3). 

6. Illustrate on your slate or whiteboard prices of things they are familiar with and 

have them figure the sales tax. For example, 10% of a sweater costing $27 = 
$2.70 for the tax. Give them as many examples as needed to make sure of their 
understanding. 

. Have them do the Estimating Sales Tax worksheet from Appendix B. 

8. Ask the students if the sales tax is all that they have to pay for the item (no). Remind 
them of the original price of the item and have them add the sales tax to that price 
to find the total cost of the item. 

9. Using tagged items on the table in front of the students, have them figure the sales 
tax and add it to the original price and write it on paper. 

10. Correct the total prices for this exercise when the students have finished. 

Then have the students choose one item they want to “buy” and pay you with their 
realistic currency. If they are correct, let them keep the items until the end of the 
math period. 


N 


Note: When I was giving a workshop in Canada, they told me that their sales tax was 
14%. I didn't have a quick way to help them figure sales tax. 
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USING A CALCULATOR TO FIGURE SALES TAX 


OBJECTIVE: If the students have calculators that have a % key, you can accurately 
figure the price plus the sales tax in a quick process. 


MATERIALS: 
• Calculator with a % key 


PROCEDURE: 

. Punch in the price of the item; e.g., $25.00. 

. Punch in the operation sign for addition (you are adding the sales tax to the price.) 

. Punch in the rate of your sales tax; e.g., 7. 

. Then punch in the % sign on the calculator. 

. The amount given in the window of the calculator is the total (price plus the sales 
tax) that you will have to pay for that item. 


лљ о мн 


Note: You can’t punch in the equals sign as you usually do to get the answer. If you do (on 
my calculator), you will get double the right answer. You have to consider punching in the 
sign % is like punching in the equals sign. 


If you want to teach the above calculator method, you will have to repeat the 
above exercise to figure the total cost of the items. It may be more difficult to explain 
that you are adding the cost of the sales tax because you don't really see the addition 
step. However, it is more accurate to use the real sales tax amount as done here. 


GENERALIZATION ACTIVITIES 

Of course, the best generalization is having the students go out and buy items for them- 
selves. Start with one item. Have your student(s) plan the shopping ahead of time by look- 
ing for prices in newspaper ads, catalogs, and on the Internet. I advise having the students 
estimate ahead of time what the price will be, just as with food items. You may find that 
students living at home have very little concept of the prices of even common items. 

I have students write their list on a small form (see below). I tell them that if you 
buy more than one item, the store usually figures the tax on the whole amount of what 
you buy, not on each item. Therefore, you could add up the total cost (real) of what 
you buy and only have to figure the sales tax one time 


Item Estimated Cost Real Cost 
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Some ideas for students who are not yet independently shopping: 


І. 


When grocery shopping with your child and you are choosing between several items, 
ask her to find the cereal, cookies, juice, shampoo, laundry detergent, etc. with the 
lowest unit price—i.e., the “cheapest one.” (If there are too many to choose from, 
tell her to choose among Brand A, B, and C.) 


. When ordering at a restaurant where there are “combo meals,” figure out with 


your child whether these are good deals. Do you save any money if you buy the 
cheeseburger, large fries, and milkshake as a combo? Or is it cheaper if you buy a 
cheeseburger, small fries, and Coke separately? (If your child is too hungry to wait 
to order while you both figure this out, go ahead and order. Then, when you’re done 
eating, figure it out so you will know the next time you go!) 


. When you see items that are advertised as being “buy one, get one free” or “buy 


one, get one for $1,” take the time to explain how you figure out the price for one 
item. How do you decide if the offer is a good deal? 


Снартєа 15 


Managing Money 


Questions to be answered: 


Can the student: 


1. Record small amounts of money spent. 

2. Keep track of the balance when recording spending. 

3. Plan small expenses weekly. 

4. Budget earnings and expenses weekly. 

5. Open a bank account. 

6. Fill out a check accurately and describe the purpose of a check. 
7. Use a debit (ATM) card. 

8. Understand how credit works. 


9. Simulate the use of credit. 


anaging money can be a problem even for those of us who do not have a disability 

(at least that we know of). Keeping track of where our money goes, planning 
our spending, budgeting, using credit, and banking are survival skills for us—and for 
students who are concrete, hands-on learners. 

When I first started to help young people with handling money, I tried to teach 
them everything all at once. It didn’t work! I also found out that managing money has 
as much to do with attitude and experience as it does with having the right financial 
skills. I needed to back up and give the students some positive experiences just keep- 
ing track of their spending and then talk about managing their money. This is the 
approach that I take in this chapter. 
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Recording Spending 


t is best to focus on teaching students to keep track of discretionary spending at 

first. The student should have some money to spend on nonessential items. Ideally, 
parents can give the student an allowance and allow him to spend it on nonessential 
items. In school, the teacher may want to set up a play money situation where the 
students earn money for work or good behavior and have a chance to buy small 
items for themselves, or the teacher may want to ask parents to send in an envelope 
with cash so the teacher can set up a bank and perhaps take the students shopping 
in the community. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to simulate recording money earned (or received) 
and spent during a week or more. 


MATERIALS: 
• Recording sheet from Appendix B (Where Does the Money Go?) 
e Transparency of recording sheet (for teachers of small groups—optional) 
e Fine line marker (optional) 
• 6to 10 real receipts 
• Pencils and calculator 
e Realistic play currency 


SUCCESS STEP: Ask the students to tell you the last thing that 
they bought at the store. 


PROCEDURE: 

1. Demonstrate what a receipt looks like by pointing out its 
parts. Explain that receipts are important because they 
help us keep track of what we have spent. (They are also 
necessary if we need to return things.) 

2. Give the students some real receipts to look at and have 
them identify the parts—date, prices for individual items, 
the subtotal, the tax, and the final total. 

3. Using 3 to 5 receipts, record the items on the recording 
sheet so the students can see. Either mark the prices on the 
overhead transparency or on the actual recording sheet. 

4. Have the students record the same receipts on the Pay column on their record- 

ing sheets. 

. Then have the students add the receipts with their calculators. 

. Check their answers. 

. Repeat the process with another set of receipts. 

. Now have the students pay attention to the line on the recording sheet that says 

“Earn.” Pay the students various amounts with the play currency. Have them count 
up the money and record it in the Earn column. 


со ~ сол 
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9. Point out the “Balance” column. Tell them that balance is a word for how much 
money they have left. Show them how to subtract the total amount paid out from 
the amount earned to get the balance left after spending some money. 

10. Repeat the above exercise with more real receipts, if needed. 


Note: The recording sheet is set up somewhat similar to a checkbook. One column is labeled 
PAY for the costs of items bought, while another column is labeled EARN for the deposits. 
The labels reflect back to the game Earn and Pay (see Chapter 4). 


RECORDING ACTUAL EXPENDITURES (FOR OLDER STUDENTS) 


Itis important for students to have some reasons to record their actual spending. Teach- 
ers should enlist the parent's help with keeping receipts and recording the student's 
spending for the following activity. 


OBJECTIVE: The student will be able to record money that he has spent over the 
period of a week and figure out his balance 


MATERIALS: 
e Receipts from a week's worth of purchases for each student 
e Where Does the Money Go? (Appendix B) 
e Pencil 


SUCCESS STEP: Ask the students to tell you the most expensive thing that they bought 
that week. 


PROCEDURE: 

1. Have the student keep a record of a week's real spending by writing down each 
purchase or keeping receipts. Teachers may need to send a letter home to the family 
or supported living provider to help the student keep track of spending. 

2. The student also needs to count the money that he has at the beginning of the week 
and record it under “Balance” on the Where Does the Money Go? form. 

3. At the end of the week, ask the students to write each purchase on the Where Does 
the Money Go? form. 

4. Have the students total the amount they spent, using a calculator. 

. Tell the students to subtract the total spent from the beginning balance. 

6. You will have to find out if the students have any other sources of money besides 
their allowance or wages because these earnings must go in the Earn column. Help 
the students to understand that earning will make the balance get bigger. They 
must add earnings to the balance. 

7. Continue recording weekly spending until the student can do this without direction. 


сл 


An excellent book written directly for students with Down syndrome and other 
cognitive disabilities is MY MONEY: Book One: Keeping Records, available from Special 
Reads for Special Needs. The book provides many useful forms with simple instruc- 
tions, introducing new skills in a very slow, deliberate manner. (See Resources.) 
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PLANNING SPENDING 
OBJECTIVE: The student will be able to plan and record discretionary spending. 


MATERIALS: 
• Two Budget Planning sheets from Appendix В for each student 
e Transparency of a Budget Planning sheet (if you are working with several 
students) 
• Where Does the Money Go? from Appendix B 
• Pencil 
e Chalk or whiteboard 


SUCCESS STEP: Ask the students to tell you something they bought last week. See if 
they can tell you what the item cost. 


PROCEDURE: 
1. Tell the students the following story, writing the numbers on the board. 


Nathan's allowance was $10 per week. He planned to buy a toy for his 
dog on Saturday for about $5. During the week he bought: 
€ one ice cream cone for $1.00 
e school lunches that totaled $2.00 
e one bottle of water for $1.00 
On Saturday, he wanted to go to the pet store to buy the $5.00 toy for his 


dog. Did he have enough money to buy it? 


2. Write the $5.00 pet toy on the planning half of the Budget Planning sheet Then 
fill out the bottom half of the sheet with the things that he actually bought. Total 
the spending and subtract the amount from Nathan's allowance of $10.00. Ask the 
students if there was enough allowance left to pay for the dog toy. 

3. Have the students fill in their own Budget Planning sheet with Nathan's figures. 

4. Have the students do the following case study on their own. Read the case study to 
the students and write the important numbers on the slate or whiteboard. Watch 
the students while they do the work and help them whenever they need it: 


Steve gets an allowance of $25.00 per week, but he needs to use some 
of it to buy his lunches. Steve wanted to go to the movies on the weekend. It 
would cost about $6.00. He needed $8.00 for lunches. He put these expenses 
on his budget-planning sheet and added to find the total. 

Steve bought the lunches he planned to that week. He also bought a 
keychain with a light for $3.00. 

Put all the items on the Budget Planning Sheet and see if he has enough 
money from his allowance to go to the movies. Follow these steps: 
e Put the weekly allowance in the MY MONEY column on the Budget 
Planning Sheet. 
e Write down what Steve actually spent on the bottom half of the sheet. 
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• Then add up the money Steve actually spent. 
e Subtract that amount from the total in MY MONEY. 


• Does he have at least $6 left to go to the movies? 


5. The important part of this exercise is to emphasize the need to plan ahead of time 
for purchases. If the students are secure with the case study budget planning, you 
can start them planning with their own allowance or money earned. If not, make 
up a few more case studies for them to practice on. 


INTRODUCING REAL BUDGETING 


For students to begin generalizing budgeting to real life, it is important that they have 
some money to plan with. If it is not possible for the student to have actual money 
at school, set up a simulated situation with realistic play money. For example, pay 
students an allowance of play money for coming to school each day. Give them play 
money for completing assignments. Have some small items they can buy with the play 
money during specified times of the week. 


OBJECTIVE: Students will record their earnings, plan their weekly expenses, and 
record their actual spending. 


MATERIALS 
• Where Does the Money Go? Sheet (Appendix В) 
• Pencil 
• Calculator 


PROCEDURE 

1. Continue having the students plan their expenses each week and then record their 
actual spending. Get family, roommates, and other people to remind the students 
to keep receipts, and stick to their planned expenses whenever possible. I have the 
students keep an individual three-ring notebook for their recording sheets with a 
pocket for receipts. 

2. The amount of time spent on recording the students’ spending will depend on 
their age and skills. I usually have the students keep a spending record for at least 
a month while I am teaching them other math skills. 


Planning a Budget for Living 


hen a student can plan discretionary spending of a few items, you may want to 

begin teaching him how to budget for all his expenses—either for now or for 
the future. Many students do not have any idea of what it costs to live. For example, 
they have no idea that they will have to pay for where they live. The idea that one has 
to make mortgage payments or pay rent is foreign to them because they never see the 
money that goes to pay for a home or for the utilities that are needed. They see the 
money spent on food, entertainment, and clothes, but parents seldom involve their 
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children when they are paying for many of the 
other living expenses. 

Even when a student starts earning 
money from a part- or full-time job, he often 
can spend most of his money on his own wants 
and desires, if he is still living in his parents’ 
home. However, when the student moves into 
his own apartment or home, his earnings must 
go for all those living expenses with very little 
left over for discretionary spending. I use the 
game Get a Life (see below) to forecast what 
expenses can be and the decisions that have 
to be made. 

The student also needs to understand the 
difference between needs and wants in order 

. to make wise choices. This will probably take 
many discussions about what a person needs in order to survive and what he wants or 
desires. In this chapter, we will concentrate on the skills needed for money manage- 
ment, but the skills are not useful if the individual spends money as soon as he receives 
it with little planning for needs. 


WANTS VERSUS NEEDS 


OBJECTIVE: The student will be able to recognize the difference between wants and 
needs for managing his money. 


MATERIALS: 
e Slate, whiteboard, or chalkboard 
e Chalk or markers 
e Wants or Needs Worksheet (Appendix B) 


SUCCESS STEP: Ask the students to tell you the basic needs for a person to live inde- 
pendently. Prompt them if they leave out something important. Ask them if they have 
any idea of what the monthly costs for those needs are. Let them guess what costs 
would be, but do not tell them whether they are close to actual costs. 


PROCEDURE: 

1. Tell the students a story about someone who has difficulties managing his money. 
You may use this story about Paul, below, to start, but later it would be better to 
use an actual situation or modify the study to fit your local community. 


Paul was very excited when he got his first paycheck. He took his friends 
out for pizza. He bought a cool jacket that he had been looking at in the store 
window for several weeks. He went to the movies three nights in a row. By the 
end of two weeks, he was broke. He didn't have enough money to pay for the 
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bus to go to work or to buy his lunches at work. He didn’t have enough money 
to pay for his share of the cable bill. “I must have lost some of my money,” he 
said. “1 couldn't have spent it all." 


. Discuss how Paul spent his money. Did he spend it on needs? Emphasize that he 
did not know how his money had been spent. Try to help the students realize that 
if he had kept the kind of record they have been keeping, at least he would know 
where his money had gone. 

3. Retell or reread Paul's story and have the students fill out the 
bottom half of the Money Budget sheet. Have them estimate 
what the costs of pizza for friends, three movies, and a jacket 
might have been. (You might be interested to find out how 
realistic their ideas of costs are.) Tell them what reasonable 
costs would be, if needed. Add up the cost of the items. 

4. Discuss how Paul needs to set up a budget—that is, a plan for 
spending his money to make sure he has enough money for 
his real needs. If your students are young or do not have a job 
or way to earn money, but have an allowance, talk about us- 
ing a budget to help keep them from wasting their money. 

If the students do not get an allowance, teachers can 
set up a token economy as described above where the stu- 
dents earn and pay out play money. If money is not really 
a difficulty with the family, it may be that parents just take 
care of all the student's needs and do not feel he is capable 
of handling money. Parents: no matter how young or 

inexperienced with money your child is, I strongly recommend giving him an al- 
lowance. All children need experiences paying for wanted items; this is especially 
true for children who need more repetition to learn. 

. Tell the students that Paul lived at home, but he had promised to pay part of his ex- 

penses to his parents. He pays part of the cable TV bill and part of the grocery bill for 

food. He has to pay for all of his entertainment (like movies), his lunches at work, and 
the daily bus fare needed to go to work. Paul makes $250 per month after taxes. 

. Write Paul's needs on the chalk- or whiteboard. 


Bus fare per month................ $35 
Food petr1uonth...... siis $80 
Cable TV bill (part). .............. $15 
Lunches ($4 per дау)............. $80 Total = $210 


. Have the students total Paul's needs for a month. Compare Paul's needs with his 
income from working. Paul has only $40 left after he takes care of the things he 


really needs. 
. List Paul's wants or discretionary spending. Have the students total Paul's discre- 
tionary wants. 
Entertainment ыле алена $40 
Eate оше: љот ньне выб $40 
Extra соев $40 Total = $120 


. Ask the students if Paul has enough money to spend $120 on “wants” or discretion- 
ary items. (No) 
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10. 


1. 


12. 


Have the students decide how Раш can cut his spending so his income matches his 
spending. For example, point out that if he packs a lunch some days and spends 
$50 on lunches instead of $80, he would save $30. 

Point out that even if Paul cuts his spending, he will not save anything for future 
needs or wants. For example, Paul may want to get a cell phone that costs $100. 
He needs to save to buy that. (He also needs to consider that he will have more 
expenses when he has to pay a monthly cell phone bill.) 

Have the students do the Wants versus Needs worksheet from Appendix B. There 
may be variations on what the students think are needs or wants. Have the student 
explain why that item is a need and you make a judgment on it. 


BUDGETING FOR LIVING 


OBJECTIVE: The student will be able to recognize or express the financial needs of a 
person living independently. 


MATERIALS: 


• Receipts or copies of checks used to pay for basic living expenses such as 
food, clothing, or utilities 

• Chalkboard or whiteboard and chalk or marker 

• Calculator 


SUCCESS STEP: Have students look at the receipts and guess or read what they are 
for. Praise participation. 


PROCEDURE: 


1. 


2; 


Write a simple monthly budget on the board for an adult living on his own. Use the 
categories of: 

• Rent 

• Food 
e Utilities 
e Clothing 
e Bus fare 
e 
e 
e 


Phone 
Savings 
Entertainment 


Discuss each category and explain why the costs are what they are. You may want 
to talk about a possible range for each cost. For instance, rent might cost from $300 
to $650 (use costs in your area) depending on whether they have a roommate, etc. 
Find out about possible supported living options in your area. For example, my son 
pays one third of his income, no matter what that is. 


. Озе а calculator to find the total monthly budget. 
. If you have students who are going to be transitioning from school soon, you may 


want to bring in a young adult who handles his finances while living in the com- 
munity to talk to the students. 


GET А LIFE GAME (SIMULATION OF LIVING INDEPENDENTLY) 
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OBJECTIVE: The student will make wise choices while simulating living independently. 


MATERIALS: 


• Get a Life game from Appendix В 
• Game tokens 

e Dice 

• Currency (play) 

• Post-It Notes 


SUCCESS STEP: Have the students read the labels on the various squares on the Get 
a Life game board. Show them that the squares inside the game track are optional 
“wants” such as pizza that they can buy when they land on the square. 


PROCEDURE: 


1. 


Give the students $250 for their wages for two weeks of work. (Most of the jobs 
that high school students and young adults get pay them every two weeks.) Explain 
to the students that we have talked about budgeting in costs per month. However, 
we are going to pay our bills two times a month because we get paid two times a 
month. For example, we pay rent two times on the game board. 


. The students toss a die and move their game tokens as indicated. 
. The students have to pay the rent, food, and utilities whether they land on those 


squares or not. 


. They pay or receive money according to what is written on the squares they land on. 
. Whenever they move next to a discretionary item such as “Buy a CD,” they can 


choose to buy it or not. If they buy something, the teacher gives them a Post-It Note 
with the name of the item. 


. The winner is the first person to get to the finish (must toss exact number with die). 
. However, the second winner is the one who has the most money left at the end. 


Some winning depends on the luck of the dice, but the students usually find that 
they have a better chance to be the second winner if they do not buy many of the 
fun items that they have an opportunity to buy. 


. The game gives students an opportunity to learn about needs and wants and liv- 


ing independently. This game can be used over and over to provide a simulation of 
what it is to live independently—and they will enjoy it too. 


The MY MONEY series of books published by Special Reads for Special Needs has 


a book on Keeping a Budget (Hale, 2004). This series is written directly to the student 
with a cognitive disability and has simple, clear instructions that progress slowly. 


Banking Basics 
№“ and high school students should learn about savings and checking accounts, 


and, if possible, open their own accounts at a bank. Parents may help their son 


or daughter open an account at a local bank. Schoolteachers may help their students 
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to open an account at a bank close to the school. Since the accounts of school students 
will probably be very small, look around for a bank that has free student accounts with 
no minimum balance or is willing to waive any fees. 

Banking requires a new vocabulary to be understood: deposit, checking account, 
interest, balance, savings account, endorse, withdrawal, bank statement, and ATM. You 
can explain what the words mean as you discuss banking and handling your money. 
If the student has learned to record his earnings and what he spends in the previous 
section called "Where Does the Money Go?” he will find that recording amounts in 
his check register is quite similar. 

Some families want to get their children in the habit of saving and open a sav- 
ings account for them when they are quite young. Children can learn about making a 
deposit and earning interest when they are accumulating savings. However, using a 
checking account is a more useful skill and more rewarding to the student than mak- 
ing regular deposits in a saving account. 


DEPOSITING MONEY—CASH ONLY 


OBJECTIVE: The student will be able to fill out an accurate banking deposit slip for 
cash only. 


MATERIALS: 
e Banking deposit slip (from your bank or one from Appendix B) 
e Play money 


SUCCESS STEP: Ask the student to pick $100.00 from the 
= р1ау топеу. 


>r : PROCEDURE: 

BS oa 1. Explain why people put their money ina bank. For example, 
so it won’t get stolen, so they can earn interest (money the 
bank gives you for the use of your money), so they won’t 
spend money they need to save, or other reasons. 

- 2. Tell the student that ће is going to deposit $100.00 in the 
simulated bank. Explain that a deposit slip is needed to put 
money in the bank and that the teller will give them a re- 
ceipt to show that they have put this money in the bank. 

3. It will be more fun if you pretend to be a teller and sit 
behind a desk. 

4. Pull out a banking deposit slip and have the student fill in 
the necessary spaces. 

5. Write in the date. 

6. Write in the amount that you are going to deposit next to the word currency 
($100.00). Explain that currency on a deposit slip means paper money and coins, 
but not checks. 

7. Write the same amount ($100.00) in the space marked Deposit Total. 

8. Have the student give you the slip and his money. 


10. 


Ti. 
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. Pretend to be the teller and give the student a receipt. (You can photocopy the 


deposit slips onto a different color of paper to use as receipts.) 

Repeat the procedure several times with different amounts of currency. See if the 
student can fill out the deposit slip independently. 

Using a simple withdrawal slip, explain (demonstrate) how you can get your money 
out of the bank after you have deposited it. 


DEPOSITING A CHECK AND WITHDRAWING CASH 


OBJECTIVE: The student will be able to simulate depositing a check in a bank account 
and withdrawing cash. 


MATERIALS: 


e Simulated payroll check for $344.42 (Appendix B) 
e Deposit slip (Appendix B) 
e Play money 


SUCCESS STEP: Ask the student to point out the parts of a deposit slip from 
Appendix B. 


PROCEDURE: 


1. 


e ө ө ~ 


If necessary, explain to the students what a check is. (А piece of paper that 
enables you to get money from somebody else’s bank account if that person 
signs the check.) 


. Tell the student that you are going to give him a play payroll check (explain what a 


payroll check is, if necessary). Explain why a person might want to deposit part of a 
check, but also take out some of the money in cash. Tell him that when he deposits 
the check, he can take $10.00 out to spend. 


. Have the student endorse the check on the back. Explain to him what “endorse” 


means. 


. Help the student fill out the deposit slip. 


Write in the date. 

Write in the amount of the check in the space provided ($344.42). 

Write the amount of money you want to take out ($10.00) in the space marked Less 
Cash. (Sign name or initials if space is provided.) 

Subtract the cash received from the total amount to be deposited and put the answer 
in the space for Deposit Total. 


. Pretend to be the teller and give $10 to the student and a receipt for the amount of 


the deposit ($334.42). 


. Repeat the steps above using different check and currency amounts until the student 


is able to do the steps independently. 


LEARNING TO USE A CHECKING ACCOUNT 


OBJECTIVE: The student will be able to fill out a check accurately and describe the 
purpose of a check. 
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MATERIALS: 
ө Check forms (Appendix B) 
e Transparency of check form or large check from Appendix B 
e Worksheet on Writing Out Check Numbers in Words from Appendix B 


SUCCESS STEP: Ask the student to write his name and address and phone number on 
a piece of paper like he would like to have on his checks. (If he is unable to write, have 
an adult write the label as he dictates it.) Praise completion. (If possible, make labels 
with this information on the computer so the student can have personalized checks.) 


PROCEDURE: 

1. Show the large labeled check or the transparency to the students. 

2. Point out the following items: 

e Name and address of person writing the check 
e Date 

Check number 

Who will get the money from the check 

Amount of money in numbers 

Amount of money in words 

Name and address of bank 

Memo—what the check is for 

Signature 

Bank numbers 
If necessary, provide another check as an example and have the students point to 
the parts as you name them. 

3. Perhaps the most difficult part of writing a check is writing the amount of the check 
in words. It is probably the only time we ever have to write out large numbers in 
words. See if the student is able to write dollars and cents in words. If the student 
has difficulty, it might help to review the Place Value Chart on Money from Book 1: 


HUNDREDS TENS ONES 
Grown-ups Teens Kids 


thirty | five 


The Kids get allowances in one-dollar bills. Explain that the Kids are closest to home, 
which is shown by the wall (which is a wall representing the decimal point). The 
tens column is for Teenagers who get allowances in ten-dollar bills. The hundreds 
column is for Grown-ups who get their money in hundred-dollar bills. We read the 
number by starting on the left with Grown-ups. Grown-ups are kind of snotty; you 
have to say their last names (hundred). Next you read the Teenagers and Kids as a 
two-digit number. The arrow on the chart shows that the two numerals are read 
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together as a two-digit number. Then you are finished with the dollars and go on 
to the cents. You say and, and read the cents as a two-digit number. The number 
above is read, “Two hundred, thirty-five dollars and sixty-six cents.” Have the stu- 
dents practice writing out dollars and cents amounts. 

4. Have the students do the worksheet on Writing Check Amounts in Words. The first 
part has the numbers written on the worksheet. The second part has blanks for you 
to fill in for numbers that may be important for the student. 

5. Ifthe student is just not able to write the check amount in words, he may be able to 
write the number again in numbers on the line where the words are normally writ- 
ten. Some banks in our area would take the check—if the two numbers were exactly 
the same. You might ask the bankers in your area if this would be possible. 

6. Make up different scenarios and have the students practice writing in various 
amounts of money to various people. For example, you want to give your nephew 
a check for twenty dollars for his birthday. Or, you want to pay your neighbor ten 
dollars for feeding your cat. 


It is important that the students understand that writing a check is not a way for 
them to get new money. Ask them if it would be wise for them to carry alot of money 
in cash in their pockets or purses every day. Most of them will realize that someone 
could take their money or they could lose it. Tell them that if they put their money in 
the bank and wrote a check to take some of their own money out, their money would 
be safer. It is also a safer way to send money through the mail, such as when you are 
paying a bill or ordering something from a catalog. If the students are young and do 
not have ways to earn money other than their allowance, they may have little use for 
this information. Older students, however, may see the need for banks and checks, 
and they probably will have more experience with their parents writing checks. Em- 
phasize that they can only write checks for the amount of money that they have put 
in the bank. (Don't mix them up by telling them about overdraft protection.) 

The MY MONEY series of books also has a student book on Keeping a Checking 
Account (Hale, 2005) which uses a check register with bigger spaces than a regular 
checking register and illustrates rules for banking. 

It takes a good deal of practice to be able to write checks and record them ac- 
curately in a check register. However, the most important part of using a bank and 
checks has to do with a person's attitude and responsibility. Parents are the ones who 
have to judge whether their son or daughter is ready to use a checking account. 


Debit Cards 


hen I saw my son's eyes the first time he watched me getting cash at the ATM 

machine, I thought I would never want him to use a debit card. He said, "Money 
is coming out of the machine!" I could see that he thought that the machine was mak- 
ing money—free. I tried to explain—rather ineffectively. 

Iexpressed my fears of introducing my son to ATM machines at several presenta- 
tions on teaching math that I made to parent groups. Several parents explained to me 
that they had been very successful in teaching their son or daughter to use the ATM. 
One advantage they mentioned was that the ATM machine gave out a receipt show- 
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Credit 


ing how much money was still in the checking account, even if their child couldn’t or 
wouldn’t keep track of the balance in his account by using a check register. Another 
advantage they cited was that their child couldn’t get money from the ATM if there 
wasn’t money in the account. (This is the case only if you have a debit card that can- 
not also be used as a credit card. These combination debit/credit cards require more 
education to use and can be too much of a temptation to spend more money than you 
have.) One family has their son use a debit card primarily for purchasing medications. 
Debit cards might also be handy if your adult child cannot get to a bank easily but there 
are ATM machines in nearby grocery stores, etc. I can handle the idea of that kind of 
debit card and my son can also. 

It may be somewhat difficult to teach students with Down syndrome or other 
cognitive disabilities the skills involved in using an ATM. Every bank seems to have a 
slightly different system. Parents can take the student with them when they make a 
withdrawal or deposit and show the student what they are doing. There are now some 
play ATMs (see Resources section) on the market that could be used if the student 
would be using the ATM frequently. The toy ATM can be used as a bank also. 


sing credit responsibly is a problem in our society for many people—with and 

without disabilities. Research has shown that people tend to spend more when 
using a plastic credit card than when using cash to pay for things. Many parents and 
educators feel that people with moderate to severe cognitive disabilities should not 
use credit because of the temptation to spend more and the possibility that others 
may take advantage of them. However, it is hard to avoid using credit when buying 
large-ticket items such as major appliances, furniture, and computers or TVs. It may be 
necessary for your adult child to establish a credit rating so he can live independently 
or in a supported setting. Some parents might also want their children to have a credit 
card to use in case of an emergency—for instance, if their adult child is traveling out 
of state alone or enrolled in some kind of postsecondary school away from home. 

A student can learn about credit more easily at home than in a school setting. 
Usually the student has seen his parents use a credit card for shopping. The parents 
can explain that the family has to pay for the item when the bill comes every month. 
They should show the credit bill to the student at home when it arrives and explain 
how they are going to pay the bill. They can explain about spreading the cost of the 
item over several months and why the credit is useful. 

Parents must also talk to their child about the interest that must be paid if you 
spread the cost over several months. I sometimes call interest the rent that you have to 
pay for using someone else's money (if the student understands the concept of rent). 
Parents can also explain the importance of not getting into heavy credit card debt. It 
is important that students learn the consequences of credit card debt. 
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ROLE PLAYING CREDIT CARD USAGE 


This activity provides a simulation of using a credit card. When doing the activity, it 
is important to use situations that will sound real to your student(s). Use props and 
ham up the situation a little. Change the story to suit your situation. 

The adult can do a role-play of this example and have the students help, either 
representing the credit card company or Kayli. Be sure to have a chalk- or whiteboard 
available to write down the numbers. Have the students follow along using their 
calculators, if possible. Try to have the students empathize with Kayli, and see what 
can happen with credit card debt. 


OBJECTIVE: Students will be able to explain some of the consequences of using a 
credit card improperly. 


MATERIALS: 
• Calculator 
• Chalkboard or Whiteboard 
e Chalk or markers 


PROCEDURE: 
1. Read the case story below aloud, writing key amounts on the board: 


Kayli had been saving for a jacket that cost $80, but she only had $30 
saved. Then she got a credit card in the mail. She got excited! She thought she 
could buy the jacket now. She bought the jacket with her credit card the next day. 

A couple weeks later, Kayli got a bill from the credit card company for $80. 
She still did not have $80 saved. The bill said the minimum payment was only 
$10. She knew that the minimum payment was the smallest amount that the 
credit card company would accept. She sent in $10. She thought, “Now | have 
only $70 left to pay.” However, when the next bill came in a month, the bill was 
for $82.60. The extra $12.60 was the interest that Kayli had to pay because she 
still owed the credit card company $70. If Kayli had paid off the entire $80 when 
she got the bill in February, she would not have had to pay the extra $12.60. 
She could have been able to use her credit card safely without a cost to her. 

Kayli thought, “My jacket cost $80, but with the interest | have to pay, it 
really cost me $92.60. (The original $80 plus $12.60 interest equals $92.60.) 
Was it worth getting the jacket some time earlier, but having to pay $12.60 
more? Next month | will have to pay more interest to the credit card company 


if | still owe them money." 


2. Ask the students: 
1. What should Kayli do now? (Pay off the bill as fast as possible.) 
2. If Kayli only sends in the $10 minimum payment again, will she have 
the bill paid off? 
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No, her bill is now $82.60. If she only pays $10, she will still owe 
$72.50 plus the interest for that month ($13.07) for a total of 
$85.57. She will still owe more than she paid for the jacket, even 
though she has paid $20. 


3. Continue with the story: 


Kayli got sick around the first of March right after she got her bill. She for- 
got to pay her credit card bill. In April, her bill was for $85.60 plus interest of 
$15.41, plus a late fee of $12.50 for a total of $113.51. Banks usually charge 
late fees if the payments are not in on time. Now she owes $113.51 for a $80 
purchase. 

One reason Kayli owes so much money is because her credit card compa- 
ny charges her quite a lot of interest every month (18% or $15.41) for her to 
use their money. Kayli may be able to get a credit card that charges less inter- 
est, such as 10-12% ($8.60-$10.27) interest, if she looks at other companies. 
However, she may need help from family or friends to find those companies. 
(We will get into computing percentages in Chapter 17.) 


4. Ask the students: How can Kayli get out of this debt? Brainstorm some ideas. 
Then: 

Tell the students that when they use credit, companies called credit bureaus 
keep track of what they spend, if they pay on time, and if they have too much credit 
card debt. This is called a credit report. When you are trying to buy some expen- 
sive things such as a large TV or when you want to rent a house or an apartment, 
stores or property owners can look at that credit report and see if they think you 
are a good credit risk—if they think that you will pay back the money promptly. 
They can refuse to give you credit, especially if you have not paid your bills on 
time. Sometimes you can get credit if a parent or responsible person will co-sign 
the credit application. That person promises to pay the credit card company if the 
student can’t pay. 

5. Ask the students what happens if your credit card gets stolen. See if they understand 
that they need to call the credit company immediately. Tell them that they will not 
lose as much money if they call the company right when it happens. (You can explain 
the situation in your area about limits that the credit card owner must pay.) 

6. Have the students tell you two reasons why a person their age should have a credit 
card and two reasons why they should not have a credit card. 


CHAPTER 16 


Geometry and Data 


Questions to be answered: 
Can the student: 
1. Identify the shapes of circle, square, triangle, and rectangle. 


2. Point to or identify a ball (sphere), a box (cube), and a tube (cylinder). 


3. Identify intersecting lines, right angles, parallel lines, perpendicular lines 
(parallelograms, rhombus, trapezoid-if you want to impress someone). 


. Identify above types of lines on a real map of your area. 

. Optional: Define acute and obtuse angles. 

. Optional: Demonstrate use of a protractor for measuring simple angles. 
. Optional: Define a triangle and its interior angles. 

. Show the circumference, diameter, and radius of a circle. 


. Keep data on her own hours of TV watching for a week. 


CO О CO nash Оо (Jr E 


. Make a line and a bar graph of the data. 


11. Count different types of food or candy and graph the resulting data. 


T Math, Book 1, includes a chapter on identifying two-dimensional figures 
such as circles and triangles and some three-dimensional figures such as cubes and 
cylinders. If your student does not understand those basic concepts, you should refer 
back to Chapter 19, Shapes and Patterns, in Book 1. 

Usually a student who continues with geometry does much work with measuring 
areas, perimeters, and degrees of different angles. Measuring areas and perimeters is 


242 TeacHinG Матн то People WITH Down SYNDROME AND Отнев Намр5- ON Learners, Book 2 


covered in Chapter 12 of this volume. Measuring angles does not seem to have much 
“survival” value to students who are concrete learners. However, if a student is included 
in regular math classes, she will likely need to learn at least some of the basic concepts 
related to angles in order to access the regular curriculum. 

We begin with some review of the geometry covered in Teaching Math, Book 1. 
We next get into some more advanced geometric concepts that you might want to use 
to help a student access the regular math curriculum. 


REVIEW OF SHAPES—THE THINKING GAME 


OBJECTIVE: The student will be able to identify the shapes of circle, square, triangle, 
and rectangle. 


MATERIALS: 
€ A set of cardboard shapes (circle, square, triangle, rectangle) for each student 
(from model in Appendix B) 


SUCCESS STEP: Have the student hold up the matching shape when the teacher 
holds up the model. 


PROCEDURE: 

1. Have the students lay their cardboard shapes in front of them on the table or desk. 

2. The teacher should say, *Hold up the circle" (without holding up a model). The 
students should all hold up their circles. Repeat with the other shapes. 

3. Then, in a mysterious voice, say, “I am thinking of a shape. It has four sides. The 
sides are the same length. Do you know what I am thinking?" 

4. The students should hold up the appropriate shape. Praise them saying, “You are 
great thinkers." Later, ask each student separately to tell you the name of the shape 
you are thinking of. 

5. Repeat in random order for the other shapes. Recognizing the attributes of a shape 
from a verbal explanation is much more difficult than just recognizing shapes visu- 
ally. The student must make a mental picture from the teacher's description. If they 
are unable to use the clues to recognize the shape, go back to steps 1 and 2. 

6. Ifthe students are able to identify the shapes, go on to the three-dimensional objects 
below. If not, review shapes. 


THREE-DIMENSIONAL SHAPES—INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to identify a ball (sphere), a box (cube or prism), 
and a tube (cylinder). 


MATERIALS: 
e One ball 
e One cardboard tube 
e One box (taped closed) 
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e Whiteboard and marker (or slate and chalk) 
eA large box filled with packing bubbles or newspaper to hide the shapes 


SUCCESS STEP: Have the students feel each of the objects. Ask them if they can see 
some similarities to the circle, square, or rectangle. They should be able to relate the ball 
and tube to the circle and the box to a rectangle or square. If they are unable to do so, 
do the following procedure, but talk to them about the similarities as you proceed. 


PROCEDURE: 

1. Hold up each object and tell the students the proper geometric name for it. 
2. Print the name on a slate or whiteboard and show the object again. 

3. Repeat step 1 and 2 until the students can identify the objects. 


DIG IT GAME 

1. Hidea ball and another ofthe three-dimen- 
sional shapes in a large box and fill it with 
packing peanuts, tissue paper, newspaper, 
or something else that will hide the shapes 
from view. 

2. Blindfold the student. 

3. Have the student dig for the ball. (Call it 
a sphere, if she is working on that vocabu- 
lary.) Help her to feel the roundness of the 
ball if she has trouble. 

4. Repeat with digging for the boxes (prisms) 
or tubes (cylinders). 

5. This is not as easy a task as it seems. The 
student has to picture the shape in her mind 
and distinguish it from the others and then 
feel for it with only her fingers. 


His a basic under- 
standing of vocabu- 
lary related to lines can 
be a useful survival skill 
for students who travel 
from place to place alone 
and must sometimes ask 
for directions or interpret 
a map—for instance, at 
a mall or an amusement 
park. Of course, if they 
are included in general education math classes, they will also need to learn about 
different kinds of lines in geometry. 
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Math Vocabulary 


If your student is adept at math or is included in the general classroom for math, you may want to teach 
her more Geometry vocabulary words. You can teach the names and definitions with flashcards, by 
matching explanations with drawings, or by using mnemonic clues. Here are some hints: 


• An angle is formed by two lines (rays) meeting at the same end 
point. An angle is measured in degrees with the symbol of ° 


• Right angles are like square corners 
(L shaped). 


90. 


• Parallel lines are always the same distance apart. They never meet. 


ee 


Ask the students to model their hands (palms facing each other) and arms going parallel no matter 
where they move. 


One way that might may help the student to 
remember the vocabulary word would be to 
show that the word parallel has two parallel 
lines in the middle of the word—the two I's. 


Intersecting Lines: Lines that meet each other and continue 
on. The students may have heard the term intersection in 


connection with roads. 


Perpendicular: Two lines meeting 
at a right angle to each other. 
They form a T or a plus. 
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LINES—INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to show, with concrete materials, intersecting, 
parallel, and perpendicular lines. 


MATERIALS: 
e Two rulers, Wikki sticks, pipe cleaners, pieces of licorice (Twizzlers), pretzel 
sticks, or other long, slender objects for each student 
• Whiteboard and marker or chalkboard and chalk 


SUCCESS STEP: Draw a line on the board and ask the students what it is. Praise cor- 
rect answer. 


PROCEDURE: 

1. Tellthe students that you are going to be learning about some special kinds of lines. For 
today, you are going to use rulers (licorice, pipe cleaners, etc.) to represent lines. 

2. Hold up 2 rulers so they are intersecting in an X in front of you. Ask the students 
to do the same with their rulers. Ask them what they have made. If they say "an 
X," agree with them. Then tell them that in geometry, when 2 lines meet, you say 
they are "intersecting." 

3. As you continue to hold the rulers together in an X, slowly begin to swivel one of the 
rulers around so you change the angle between them, but so they are still touching 
at the midpoint. Ask the students, “Are the lines still intersecting?” (Yes). Move the 
rulers all around, keeping them intersecting, while you ask the students if the lines 
are still intersecting. Have them do the same with their own rulers. 

4. Separate the rulers and hold them so they are no longer touching. Ask the students 
if they are intersecting. (No). 

5. Putthe rulers back together so they form a plus shape. Ask the students to copy your 
shape with their rulers. Ask them what they have made. If they say "a plus," or “а 
cross," agree with them. Also agree with them if they say you have made intersect- 
ing lines. Tell them that these are special intersecting lines. When lines intersect in 
a plus or cross, they are called *perpendicular lines." Show them the sharp, square 
corners where the rulers are touching. 

6. Finally (not necessarily on the same day), hold your rulers up so they are parallel to 
each other. Ask the students to do the same. Ask them if these lines are intersecting. 
(No). Tell them that when lines are side by side and do not intersect, we call them 
"parallel lines" (like parallel bars, if they are familiar with gymnastics equipment). 

7. At the end of the lesson, if appropriate, hand out pretzel rods or licorice sticks. Ask 
the students to make the various lines with pretzel rods or licorice sticks on a paper 
plate. Then let them eat the licorice or pretzels. 


LINES ON A MAP 


OBJECTIVE: The student will be able to determine whether roads on a map or actual 
roads intersect, and/or are parallel or perpendicular. 
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MATERIALS: 
e A simple map of your area 
e Definitions of parallel, perpendicular, and intersecting lines with examples 
displayed where the students can see them (see box above) 
e A black or red marking pen 
e A highlighting pen 


SUCCESS STEP: Have the students name the streets that run near their house or 
school. (If they can't name any, try to find time to take them on a walking field trip 
and point out the names of the important streets.) 


PROCEDURE: 

1. A real map of your area will probably have too much detail on it for the students 
to be able to see the important lines. Using a marker, draw on the map the major 
streets that you want them to see. Label the important streets with their names. 
You may want to do this with the students watching and have them identify the 
streets as you draw them. 

2. Using another color marker or highlighter, circle the lines that you want them to 
label (perpendicular, parallel, etc.). Remember that some ofthe streets can fit into 
more than one category (perpendicular lines may also intersect). 

3. Keep the map hanging up for a few days. Teach the students the names and cat- 
egories of the lines representing the streets. 

4. If possible, take the students on a walking field trip where they can identify the 
real streets that the lines in your map represent. Point out where they intersect or 
where one is perpendicular to another. 


Other Math Vocabulary (Optional) 


If your student is adept at math or is included in the general classroom for math, you may want to teach 


her more Geometry vocabulary words. You can teach the names and definitions with flashcards, by 
matching explanations with drawings, or by using mnemonic clues. Here are some hints: 


* A parallelogram has four sides with two pairs of opposite, parallel sides. 


€ A rectangle is a parallelogram with 4 square (right angle or L) corners. 


• A rhombus is a parallelogram with all sides equal in length, but no right angles. 


e A trapezoid is a four-sided shape with only two sides parallel. 
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Angles 


lot of attention in geometry and later on in trigonometry is spent on defining and 
measuring various angles and their relationships to each other. For students, it 
can be exciting to measure an angle and determine its relationship to another angle. 
If the students are getting math instruction in the general education classroom, you 
may need to use hands-on methods to illustrate the meaning of the information about 
angles. You may also want to give the students some hints to help remember the words 
and their meanings (see below). 
For survival math, students really only need some basic information about angles, 
so use your discretion in deciding how much, if any, of the information below you 
require them to learn. 


Angle Vocabulary Hints 


If your student is adept at math or is included in the general classroom for math, you may want to teach 
her more Geometry vocabulary words. You can teach the names and definitions with flashcards, by 
matching explanations with drawings, or by using mnemonic clues. Here are some hints: 


e An angle is formed when two lines (rays) meet at the same end point (vertex). Angles are measured 
in degrees. A straight line is an angle of 180 degrees. 


e Acute angle—an angle that is less than a right angle (less 
than 90 degrees). Perhaps it can be remembered as "a 
cute" little angle like a cute little girl (smaller than a woman, 


less than a right angle). 


e Obtuse angle—an angle that is bigger than a right angle 
(more than 90 degrees). Can be remembered like an obese 
angle—one than is fatter (larger) than a right angle. 


e Triangle—three-sided figure whose angles add up to 180 degrees. 


e Protractor—a D-shaped instrument used to measure angles. 
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MEASURING ANGLES WITH А PROTRACTOR (OPTIONAL) 


OBJECTIVE: The student will be able to measure the degrees of an angle with 
a protractor. 


MATERIALS: 
e A protractor for each student and teacher 
• Measuring Angles worksheet from Appendix B 


SUCCESS STEP: Have the student find and point to the two zeroes that are on the 
protractor. Have the student trace each scale from zero to 180. Show him how you 
always use the scale that starts with 0 to measure an angle, whether the angle opens 
to the left or right. 


USING A PROTRACTOR: 

• Note circle at middle. 

e The point (vertex) of the angle is put under the circle at the middle of the 
straight side. 

e One side of the angle is lined up with the straight line that is across the bot- 
tom of the protractor. That angle line should point to either the right or left 
side of the protractor and to the 0 mark on the scale. (Ignore the 180 that is 
also written there.) 

€ Look at the other side of the angle and line it up with the number on the pro- 
tractor that it is closest to. You can tell what scale to use by tracing the scale 
that starts at the 0 mark that you identified in the above step. 


PROCEDURE: 

1. Demonstrate how to measure an angle by putting the point (vertex) of the angle 
exactly under the little open circle on the bottom edge of the protractor. 

2. Line up one side of the angle so it is even with the line on the bottom of the pro- 
tractor. 
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3. Identify the scale that will be used to measure the angle by touching the 0 near the 
end of that angle side. 

4. Follow the line on the other side of the angle to the number that it is closest to on 

the scale you identified above. 

. Write down the answer using the degree sign for the students to see. 

6. Have each student do one angle from the worksheet while you check that she is 
following the steps you have taught. 

7. Practice using the angle worksheet until the students feel confident that they can mea- 
sure angles this way. (Be sure to use right, acute, and obtuse angles for the practice.) 


сл 


Circles 


hether students are learning survival or general education math, they will have 

to know some things about circles. I will list some of the more commonly taught 
ideas, but I will not require the student to draw circles with a compass. Students with 
fine motor difficulties often have trouble holding the point of the compass in the center 
and twirling the pencil about the sharp point 
with a twist of the wrist to draw the circle. In 
addition, the sharp point on the commonly 
used student compasses can be dangerous. 

If you know your student will need to 
draw circles, and she has some fine motor 
difficulties, you can order a compass that you 
operate with two hands. These compasses 
generally consist of a flat piece of plastic some- 
what like a ruler. You use a finger on one hand 
to hold it stationary at one end and insert a 
pencil point into a hole at the desired distance 
and then rotate it around in a circle with your 
other hand. The Triman safe drawing compass, 
Bullseye SAFE-T compass, and GeoTool Com- 
pass are possible options (available from ETA 
Cuisenaire at www.etacuisenaire.com, Learn- 
ing Resources at www. learningresources.com, 
Drawing a circle with a Bullseye SAFE-T compass. or EAI Education at eaieducation.com) à 


OBJECTIVE: The student will be able to recognize the circumference, diameter, and 
radius of a circle. 


MATERIALS: 
e 2-3 small plastic, disposable plates (in 2 or more sizes) for each student 
e Tape measure 
e 1% ft. of string 
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• Chalkboard, slate, or whiteboard for teacher 
• Chalk or marker 

e Straight ruler 

e Paper and pencil for each student and teacher 
e Calculators, if needed 


SUCCESS STEP: Hand the student a paper plate and ask her what shape it is. Stress 
thata circle is a shape where all the lines are at an equal distance from the center. That 
is, every part of the outside line is at an equal distance from the center. 


PROCEDURE: 


1. 


~ 


10. 


11. 


Hold ир a plate and say, “I want to know how many inches it is around this plate.” 
Take the ruler and show them how much trouble it is to try and use the wooden or 
plastic ruler to measure something that is round. 


. Tell them that the distance around a circle is called a circumference. Ask if anyone 


can think of a better way to measure the circumference of that plate. They may tell 
you to use a tape measure or to measure a string that has been wrapped around 
the circumference of the plate. If they do not think of these ways, you demonstrate 
with the tape measure and then with a string. 


. Let each student measure her own plate using either a tape measure or a string and 


a ruler. Have them write down the number of inches that they measured. 


. Compare answers and see if the students agree. Re-measure if they don’t. 
. Now use a marker to draw a straight line completely across a large plate and label 


it diameter. Make sure the diameter runs through the center of the circle. Hold 
up the plate and ask the students to pretend that this is a racetrack circle. Which 
would be faster—to run around the circle or to run straightly across the circle? (run 
across—the diameter) 


. The teacher should then measure the diameter and compare it to the circumference. 


The circumference should be a little more than 3 times the diameter. 


. Have the students measure the diameter of their circles. They can use their calcula- 


tors and multiply the diameter by 3 and see if the answer is close to the amount of 
the circumference. 


. Have them do the same thing to their other circles. Write on the board: The 


circumference (distance around) of a circle is about 3 times the diameter (line 
straight across). 


. If possible, draw a circle on the playground and then draw a line for the diameter. 


Have the students "step off" around the circle and count the number of steps they 
take. Then have them "step off" the diameter of the circle. Write down the mea- 
surements and take them into the classroom. Again have the students multiply the 
diameter measurement by 3 and see if it is close to the circumference distance. (For 
younger students, you could also have one student race around the circumference 
while another races across the diameter to illustrate how much shorter the one 
path is than the other.) 

Practice the above rule and the definitions a little bit each day so the students can 
remember them automatically. 

If the students will have to know more detail about circles, you can introduce the 
term radius representing half of the diameter and the figure pi. 


16 / Geometry and Data 251 


GENERALIZATION ACTIVITIES 

• When showing the student how to walk somewhere, point out how two roads 
(or halls) are parallel to each other or intersect at a given place. Knowing 
which roads are parallel (go in the same direction) can be especially handy if 
the person gets lost or the bus takes a different route than usual, etc. 

e Explain expressions that use geometry terms that are encountered in every- 
day life or on the news: “She did a 180.” 

e Have your student help you dig rows in your family’s or the school’s garden. 
Perhaps some of your rows will be parallel to each other, and others will be 
perpendicular. 

e Play tic-tac-toe. Talk about how you have two sets of parallel lines that inter- 
sect at right angles to each other. 

e When putting together a jigsaw puzzle, ask the student to help you find the 
pieces that make right angles (the corner pieces). 

e Measure how much room you have for a new rug, table, or anything else 
square or rectangular and see how much area it can take up. 

e When ordering pizza, talk about whether the sizes (12", 16", etc.) refer to the 
pizza's diameter or circumference. Likewise, when baking a cake or pie and 
the recipe calls for a pan of a certain dimension (e.g., 9") discuss whether 
that is diameter or circumference. 


Dota and Grophing 


TYPES OF 
DATA TO BE 
COLLECTED 


ne of the contributions of the National Council of Teachers of Mathematics 

(NCTM) in setting up math standards for students in kindergarten through 
grade 12 was to look more closely at the importance of collecting data and graphing 
that data. We now understand that even very young students can collect and graph 
data to make it more meaningful to them. For people with Down syndrome or other 
visual learners, learning to make and read graphs can be very useful in helping them 
understand data in their daily lives, in the newspaper, etc. 


In teaching students with Down syndrome or other hands-on learners about data, 
it is important to collect data that are meaningful to them or that are a vital part of 
learning in other academic areas such as science. In a classroom, students can make 
surveys of various items of interest such as: 

• Physical comparisons of hair color, eye color, types of shoes, and 
clothing worn, etc. 

e Preferences such as favorite TV shows, books, sports, colors, 
or foods. 

• Circumstances such as birthdays, number in family, allowance 
amounts, number of soccer practices, and trips in the car per week. 


They can also learn to use data to: 
1. Help them make decisions: For example, when planning a party or 
other event, they can gather data on people’s preferred beverag- 
es or movies and use that information to determine what drinks 
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Parents can collect data about their child’s activities and behavior at home, 


such as: 


Of course, this type of data will not be very interesting to your child unless there is a 
reward involved. Graphing the data and posting your child’s progress will most prob- 
ably help her to stay interested in the tasks, or at least help her to remember what the 
goals are. 


to buy or what DVDs to rent. Or, when figuring out whether it 
makes more sense to take or buy their lunch every day, they can 
keep track of the costs involved for a month and see which alter- 
native is more economical. 


. Keep track of their progress toward meeting goals: For example, if 


they are trying to increase the words per minute they can type or 
the number of steps they walk per day, they can chart that infor- 
mation and see whether they are making any improvement. 


. Understand their academic progress: Many school systems in the 


US are using Dynamic Indicators of Basic Early Literacy Skills (DI- 
BELS) to measure early reading skills (Kaminski & Good, 1996). 
An important component of DIBELS is regular data collection 
with the student graphing the data, if possible. Another trend in 
student evaluation is Curriculum-Based Measurement (CBM), 
where the teacher frequently tests students on what she is teach- 
ing and adjusts her teaching quickly to address the students’ 
needs. CBM also has both the teacher and student do data col- 
lecting and graphing. 


e Household jobs done 
e Times spent watching TV or on the Internet 
e Times teeth brushed, bed made, clothes put in hamper, etc., 


without prompting 


DATA COLLECTION AND GRAPHING 


OBJECTIVE: The student will be able to keep data on her own hours of TV watching 


and graph the hours daily for a week. 


MATERIALS: 
e Paper and pencil 


• ТУ 


ө Poster board and marker 
e Data form (Appendix B) 


SUCCESS STEP: Ask the student what TV shows she watches every day. 


PROCEDURE: 


1. If you are not the student’s parents, ask the parents to help the student record the 


amount of TV that she watches every day for a week. 
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2. When the student has recorded 7 days of TV watching, her teacher or parent can 
help her make a poster showing the TV time. The graph needs to have the days of 
the week across the top of the graph and perhaps 30-minute intervals on the other 
axis, up to 8 hours. For example: 


TV Watching 


At first, the student may need some assistance in figuring out where to put the dot on the 
chart, and later she may need some supervision so the data will be graphed accurately. 
Connecting the dots will make a line graph that shows change over time. 


Bar graph with same data 


3. Youcan make the charts at home or the student can bring in the raw data and make 
the charts under teacher supervision at school. 
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MORE DATA COLLECTION 


For most students, an appealing reason to keep and graph data would be to have the 
opportunity to handle small pieces of food or candy. (Whether they get to taste any 
of the candy is up to you!) The following procedure was adapted from “A Taste for 
M&M’s” on Ivars Peterson’s Mathland web site (www.maa.org/mathland). 


OBJECTIVE: The student will be able to count different types of food or candy and 
graph the resulting data. 


MATERIALS: 

e Snack food or candies that have varying shapes or colors such as: 
о 2 bags each M&M’s (with various colors) —from Mars, Inc. 
о 2 rolls each Smarties (with various colors)—from Ce De Candy, Inc. 
о 2 boxes of animal crackers (with various animal shapes) from 

Nabisco Brands (Barnum's Animals) 

O Or another similar food that has various colors or shapes 

e Paper and pencil 


SUCCESS STEP: Put out a blanket or towel on the floor or use the table with a table- 
cloth. Have the student sort the candies or crackers into categories by color or by 
animal shape. 


PROCEDURE: 

1. Check to see that the snack is separated into categories correctly. 

2. Have the students count each pile of food and write the count on a piece of paper 
(labeled with the color or shape). 

3. Repeat the process with the second bag or box. 

4. Have them put the data on a simple chart: 


Color/shape | 1* bag 2nd. bag Total 


brown 


m 
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5. When the chart is finished, have them decide what sort of graph they want to make 
about it. Have them choose from a bar graph or a line graph (a picture graph is also 
possible if you can get pictures of the snack food). 

6. Ask the student to explain what her graphed data says or what its importance is. 


PIE CHARTS 
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Pie charts are often used to show relationships between parts of a whole. They can 
visually show different proportions. However, it is very difficult to see the difference 
between small fractions in a pie graph. For example, students may have a difficult time 
telling the difference between % and у on a pie chart. Students in general education 
math classes may need to be able to recognize what simple fractions look like on a pie 
graph. Parents or teachers can collect simple pie charts showing halves, thirds, and 
fourths and have the students identify what they represent. Using a circle to actually 
graph data is a more difficult task than will be taught in survival math. 


GENERALIZATION ACTIVITIES 

• Find examples of simple data charts and show them to the students. See if 
they can tell what the graph really says. The newspaper USA Today frequent- 
ly has simple graphs that are easy to read. 

e Have the student graph the number of minutes she talks on her cell phone 
each day to determine what the best plan for her is (i.e., how many minutes 
she needs a month). 

e Graph information on sports teams (or individual players) you are following. 
For example, graph a player's home runs or points per game. 

e Keep data on the student's performance in sporting or recreational activities 
such as bowling, basketball, or swimming. Make a graph to show how she is 
improving (scores in bowling, swimming times, etc.) 

e Buy 3 or more different brands of microwave popcorn and graph how many 
unpopped kernels there are in each brand. 

e Have the student divide a real pie or pizza into half and then cut each half 
into halves or thirds and discuss the fractions that are made. 


CHAPTER 17 


Decimal Fractions and 
Percent 


Questions to be answered: 
Can the student: 


1. Visualize simple decimal fractions by using a hundredths chart. 


2. Demonstrate that two places to the right of the decimal point are needed 
when you are working with money. 


3. Demonstrate understanding of decimal mixed numbers by coloring ap- 
propriately the decimal mixed numbers on the hundredths charts. 


4. Change a two-place decimal to a percent and a percent to a two-place 
decimal. 


5. State the fractional equivalents for .25, 25%, .50, 50%, .75, 75% 


oO 


. Explain “percent off" in sales. 


hapter 11 covered fractions, essentially as they are needed in baking. A fraction 

is one form of a number that shows part of a whole, and is encountered most 

frequently in the context of cooking. Since the focus of this book is on practical uses 

of math, commonly used fractions such as 15, уз, 24, 34, and % were learned in the 
context of cooking. 

Decimal fractions and percents are the other forms of numbers that show parts 

of a whole. Percents show parts out of a hundred, and decimals show parts of tenths 

or units of hundredths, thousandths, etc. In this chapter, we will again focus on uses 


258 Teaching Матн To People WITH Down 5умрвоме AND Отнєа Намр5- Ом Learners, Book 2 


of decimals and percents in the real world (primarily in shopping), as well as on un- 
derstanding the relationships amongst common fractions, decimals, and percentages, 
which is a valuable survival skill (and also expected of students who are included in 
the general math curriculum). 


Decimal Fractions 


E based on the number 10 or ordered in units of 10 are called decimal frac- 
tions. Decimal fractions can be written in our number system as tenths, hundredths, 
thousandths, etc. without showing the fraction form of one number on top of the 
other. For example, 1⁄2 can be written as .5, .50, .500, etc. in the decimal system. (It is 
assumed that the denominator is some unit of 10.) 

Often it is easier to add, subtract, multiply, and divide using decimal fractions 
than using regular fractions (e.g., V» x 20 vs. .5 x 20). This is especially the case when 
using a calculator. In addition, since our money system is based on decimal fractions, 
learning about them at least to the hundredths becomes a survival skill (so they can 
understand money amounts such as $23.88). 


INTRODUCTION TO DECIMAL FRACTIONS—TENTHS 


OBJECTIVE: The student will be able to visualize and reproduce simple decimal frac- 
tions by using a tenths strip and concrete tokens. 


MATERIALS: 
e 3 Decimal Tenths strips for each student 
e Crayons or colored pencils 
e 10 dimes 
• Several colors of poker chips or counting chips for each student 


SUCCESS STEP: Ask each student to count their pennies. 


PROCEDURE: 

1. Puta dime on one of the squares on the Tenths strip. Ask the students what fraction 
you have filled in. Help them to see that you have filled in 1 square out of 10, or one 
tenth. Have the students repeat the action with their own dimes and Tenths strip. 

2. Ask the students how to write Уо. Now explain that there is another way to write 
Yo, namely . 1. 
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. Put 2 dimes or tokens on 2 squares. Explain that the decimal fraction .2 is equal 


to Ло ог 2 parts of 10. It is read as 2 tenths (or sometimes as Point 2). Have the 
students put 2 dimes on their own strip 


. Put 3 dimes on the Decimal Tenths strip and see if the students can name the frac- 


tion and write it two ways. 


. Fillin more squares and ask the students to repeat the actions and to name the cor- 


responding common and decimal fractions. Be sure that the students notice that 
the decimal numbers are to the right of the decimal point wall rather than to the 
left (which is for whole numbers). 


. Have the students color in the squares for 3⁄0, ^o, and Уло—еасћ with a differ- 


ent color. 


. Repeat the above steps (except for the coloring) with the colored counting chips. 


INTRODUCTION TO DECIMAL FRACTIONS—HUNDREDTHS 


It is important to teach the students about hundredths because that concept relates so 
much to both money and percent. For Survival Math, we do not have to go any farther 
than tenths and hundredths. 


OBJECTIVE: The student will be able to show hundredths by correctly using a hun- 
dredths chart and writing the appropriate fraction and decimal fraction. 


MATERIALS: 


e Hundredths chart (Appendix B) 

e 100 pennies for the teacher (optional) 

e 10 Decimal Tenths strips for teacher 

e 30 pennies for each student 

e Chalkboard and chalk or whiteboard and marker 


SUCCESS STEP: Show the tenths strip from the previous lesson and ask the student 
to point out Yio (.10) and Зло (.3) 


PROCEDURE: 


1. 


Tell students there аге 100 squares оп the hundredths chart. Put a penny on one 
square (or color one square in) and ask what fraction you have colored in. Get them 
to say that you have covered Улоо, or one part out of 100. 


. Ask them how to write Улоо as a fraction. Then tell them there is another way to 


write 1/00: as the decimal fraction .01. 


. Show the decimal hundredths chart. 
. Tell the students that the decimal fraction .21 is equal to 21 parts out of a hundred 


(21100) and is read 21 hundredths. Show on the chart by counting out 21 squares. 


. Let the students put pennies on the various numbers (up to 30) of hundredths on 


the chart and name them. (The students (and teacher) may have to put all their 
pennies together if they want to show decimal fractions above 30.) 


. Explicitly teach the students how to write the decimals for .01 to .09. Put 1 to 9 pen- 


nies on the first row and ask them what fraction you have made and how to write it 
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two ways. If they write the decimal without the 0 in the tenth place (e.g., .3 instead 
of .03) ask them then how would they write 3 tenths? If they can’t remember, get 
out the tenths strip from the previous activity and refresh their memories. Tell them 
that when there is only 1 number right after the decimal point, it is 10ths; you need 
2 numbers after the decimal point for hundredths. 


pur] 
f 


90 


qmm 


100 


RELATING DECIMAL FRACTIONS TO MONEY 


OBJECTIVE: The student will be able to demonstrate how decimal fractions relate to 
the notation of money amounts. 


MATERIALS: 
e 100 pennies 
e Hundredths chart (Appendix B) 
e Comparing decimals (Appendix B) 
e Whiteboard and marker or paper and pencil 
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PROCEDURE: 


ib. 
2. 
ds 


4. 


10. 


11. 


12. 


13: 


14. 


15; 


16. 


Remind the students that there are 100 pennies in one dollar. 

Ask them if they know what fraction 1 penny is out of 100. 

If they can't say, put 100 pennies on the hundredths chart. Emphasize that the 100 
pennies on the chart equal one dollar. 

Pick up one of the 100 pennies and ask, “How many pennies out of one dollar is 
this?" (One.) “It is one out of how many pennies?” (100.) So, one penny is “100 
of a dollar. 


. Ask them how you would write one penny in decimal notation. Remind them that 


itis Yoo. Point out that this is how they have been writing cents in money notation. 
Cents are how many pennies (or 100ths of a dollar) you have. 


. Take one penny off the chart, leaving 99. Ask the students how many pennies are 


on the chart. (Don't let them count if they don't know automatically. Point out that 
you started out with 100, and took away 1.... What do they get if they count back 
1 from 100?) 


. After they say 99, ask what fraction that is, and ask them how to write that as a 


decimal (.99). 


. Ask how many cents that is. 
. Put the missing penny back, so you have 100 pennies on the chart. Ask what frac- 


tion/decimal (or how much money) they have now. If they say “100 cents" ask if 
there's another way to say that. Guide them to say 1 dollar. 

Ask how to write 1 dollar. Help them see that 199/00 is 1.00, or $1.00, when dealing 
with money. 

Ask the students how you would write the 30 pennies that they have in decimal 
form. Remind them that 100 pennies make one dollar. See if they can tell you that 
the fraction is 30/100 or .30. 

Using their pennies, see if they can make various decimals below 30 and read 
them correctly. 

Remind them that when working with money, people always want to know how 
many pennies there are so you have to have two places to the right of the decimal 
point when you are working with money. So, .5 is the same as .50. 

Use the Comparing Decimals worksheet from Appendix B. Cut out the Tenths strips, 
then lay them out so they cover the rows on the hundredths chart above. Show the 
students that you have now divided the chart into 10ths. Each strip is one-tenth. 
Ask them how to represent Vio, %o, etc. as a decimal. They should say .1. Then lift 
one of the Tenths strips and let them see that there are !9/0os underneath. When 
we are working with money, we always want to have two decimal places to rep- 
resent cents (unless there are no cents—.00). Then ask them to guess what 5/10s 
and 6/10s are—in tenths and then in hundredths. 

Remind them that most calculators eliminate an ending zero, so something like 
.20 becomes .2. However, in money we need two places, even if the end number is 
a zero (.4 — .40 cents). If that issue becomes a stumbling block for a student, you 
can use PCI's Money Calc (www.pcieducation.com) or buy a calculator that can be 
set to only give 2 places in the answer (Texas Instruments TI -15 and others). 
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Comparison of Decimals 


any students have difficulty understanding the difference between 100 and 

.01. Hearing the difference between the words tens and tenths and hundreds 
and hundredths is difficult for anyone. When I am first teaching about tenths and 
hundredths, I like to pronounce tenths as “tents” and hundreds as “hundred(t)ents” 
to help the students hear the difference. I also like to draw little pictures of tents in 
the tenths and hundredths columns of place value charts to help them visualize the 
difference—see Place Value (Fat Mat) in Appendix B. What is most important is that 
the student understand the value of the decimal fractions. 


INTRODUCING THE CONCEPT 


OBJECTIVE: The student will be able to demonstrate the difference in value between 
1 whole, 1 tenth, and 1 hundredth. 


MATERIALS: 
e Squares A, B, & C cut out from Comparing Decimals worksheet (Appendix B) 
for each student 
• Place Value Fat Mat from Appendix B 


SUCCESS STEP: Ask the student to name some decimals (fractions). See ifhis answers 
demonstrate he understands what decimals are. 


PROCEDURE: 

1. Ask the students to name what the shaded parts of A, B, & C are. 

2. Pretend that the shaded parts are made out of real gold. Ask which one of the 
squares they would like to have. 

3. Have the students answer the questions from the Comparing Decimals worksheet. 
Have them put the squares in order by value. Note that questions the teacher should 
ask are deliberately wrong. The students should know that 1 tenth is the same as 
10 hundreds. 

4. Give the students a Place Value Fat Mat from Appendix B. Review what the names 
on the Mat mean. Read some of the following money amounts out loud and see 
if the students can write the numbers in the correct places on the Place Value Fat 


Mat chart. 
$.33 (Read the number as 33 cents) $.49 
$.01 (read as 1 cent) $.09 
$.99 $.15 


Decimal Mixed Numbers 


а will also need to use decimal amounts that include whole numbers. These 
numbers are called mixed numbers. Indeed, they have already been using mixed num- 
bers when they talk about dollars (whole numbers) and cents (decimal fractions). 
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COLORING MIXED NUMBERS 


OBJECTIVE: The student will demonstrate understanding of decimal mixed numbers 
by coloring appropriately the decimal mixed numbers on the hundredths charts. 


MATERIALS: 
e Hundredths charts (two for each student) 
• Crayons or markers 
• Decimal Mixed Numbers Hundredths chart given below 
e Place Value Fat Mat-Money 


PROCEDURE: 

1. Tell the students that the Mixed Decimal chart represents 1 (the whole number) 
and 8 hundredths, and is written 1.08. Note that the 8 is in the hundredths place 
with a 0 in the tenths place. If the number was written 1.8, it would mean 1 and 
80 hundredths and the chart would be shaded down 8 rows. 

2. Have the students color in 1.45 of the 2 hundredth charts that were given to them. 

3. Have students practice naming mixed numbers out loud, saying “and” when they 
get to the decimal place. For example: 

3.28 — 3 and twenty-eight hundredths 
2.05 2 2and 5 hundredths 
7.9 = 7 and 9 tenths. 
You can supply as many mixed numbers as needed to understand the concept. 

4. Seeifthey can write down or punch into the calculator mixed numbers when you 
read them aloud—emphasize that they should press the decimal point when you 
say “and.” 


Decimal Mixed Numbers Hundredths Chart 
j E PDT 43s 6 7 8 


6 || 9 10 
ag 


20 


30 


40 


50 


60 


70 


80 


90 


100 
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Percent 


5. Using the Place Value Fat Mat for money (Appendix B), have the students write 
down some of the following money amounts which include mixed numbers. The 
numbers are: 


$1.44 $.71 $2.50 
$ .04 $.08 $3.30 
$ .18 $5.35 $24.65 


Note: Be sure the students know that when they write down prices to add or subtract, the 
decimal point of one needs to match up with the decimal point of another: 

$1.81 

5.22 


ercent is a part of a whole that is divided into 100 parts, just like the hundredths 

discussed above. Percent actually means per hundred. I tell students that the sign 
for percent is %, which takes the 1 in 100 and puts it between the two zeros that make 
up 100. So, 1 0 0 becomes 0 1 0, with the 1 written as a slanted line: %. 


INTRODUCING THE PERCENT SIGN 


OBJECTIVE: The student will be able to recognize the percent sign and read percent- 
ages when notated with numerals and the percent sign. 


MATERIALS: 
• Whiteboard or paper with the percent symbol written on it 
e Several newspaper ads showing sales as a percent off 
e Packaged food with nutrition labels (percent of daily requirements) 
• School papers with percent correct (one paper having 100%), if appropriate. 


SUCCESS STEP: Show the students the percent symbol. Ask if they can see any num- 
bers in the symbol. Praise answers of a 1 and two O's. 


PROCEDURE: 

1. Holding up the sign, ask them what this sign is (percent). Ask where they have seen 
one before (on their tests? in stores? on boxes of food?). 

2. Show a school paper with the score of 100%. Ask them if they got a 100% on a test, 
would that be a good or a bad thing? Why? What does it mean? See if they know 
that it means you got everything—the whole thing—right. 100% is another way 
of saying the whole thing, or one whole thing. 

3. Ask the students if you had less than 100%, would that be more or less than 1 whole 
thing? (less) 

4. Tell the students that the word percent actually means per hundred. Tell them that 
the sign for percent is %, which takes the 1 in 100 and puts it between the two zeros 
that make up 100. 1 0 0 becomes 0 1 0, only the 1 is written as a slanted line: 96. 
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5. Have the students write some percents that you call out loud (on paper or slates). 


6. Pass around some newspaper ads or nutrition labels and ask the students to find 
the percent signs and read the percentages aloud. 


CHANGING PERCENTS TO DECIMALS 


OBJECTIVE: The student will be able to change a two-place decimal to a percent and 
a percent to a two-place decimal. 


MATERIALS: 
• 100s Charts from previous discussion above 
e Pencil and paper 
• Percents to Decimals Worksheet #1 


SUCCESS STEP: Ask the student to put a big percent sign at the top of his paper. Help 
him to do it correctly, if necessary. 


PROCEDURE: 

1. Use the previous chart to remind the students that the chart shows .21 and is read 
twenty-one hundredths. Remind them that .21 hundredths means 21 parts of a 
whole number 1. Since percent really means hundredths, .21 is the same as 21%. 

2. Explain that any number percent can also be written as a decimal with two places 
to the right of the decimal point. For example, 68% = .68 as a decimal. And .68 as 
a decimal can be changed into 68%. 

3. Tell the students that the tricky part comes when the percent has only one digit—like 
3%. One-digit percents must still be changed to two-digit decimals. So, 3% becomes 
the decimal .03, not .30. The same is true in reverse. One-digit decimals must be 
changed to two-digit percents, so .3 becomes 30%. 

4. Go through the following problems with the students orally, explaining each prob- 
lem and having the students name the resulting percents and decimal fractions. 


Change each Percent to a Decimal: 
3390 23% 8% 18% 
3% 27% 12% 5% 
5. Have the students use the 100s chart for assistance. For instance, if they change 


3% to .3, show them that you would cover 3 squares for the one, but 30 squares 
for the other. 
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Remember—Percent means hundredths. If you have 2%, you write it as the decimal 
.02, 1.е., when percents are changed into decimals, they always have 2 places to the 
left of the decimal point (except for 100%, which is 1). 


6. Have the students complete the Percents to Decimals Worksheet #1 independently. 


OBJECTIVE: The student will be able to match common percents with corresponding 
decimal fractions in a game setting. 


MATERIALS: 

Match ‘Em (Percent) Game Board : e “Custom-Made” Dice from pattern in Ap- 
pendix B24. Mark the die with the following 
numbers: .01, .25, .50, .20, .10, .33 

e Match'em game board from Appendix B101 

e 10 tokens or bingo chips for each player. 

e Paper and pencil or slate board and chalk for 
each student 


PROCEDURE: 

1. Have the students read the decimals on the dice 
out loud. Put the game board where all players 
can see. 

2. The first player rolls the die. He covers the square 
on the game board that corresponds to the die 
that he rolled. 

3. The play goes to the next player. If the die comes to a square that is already covered, 
the next player takes his turn. 

4. The player who covers all nine squares first is the winner. 


Your student(s) will quickly see the usefulness of being able to convert percent into 
decimals when he buys something on sale at a certain percent off the regular price. 
To find out how much you save, you convert the percent off into a decimal fraction 
and multiply the decimal times the original price. The answer is the amount of money 
that you can subtract from the original price to get the price you pay. 


OBJECTIVE: The student will learn to convert percents to decimals for the purpose 
of understanding "percent off" sales. 


MATERIALS: 
• Paper and pencil or whiteboard and marker 
• Percents to Decimals Worksheet 72 
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PROCEDURE: 
1. Show the students how to work through the following example on paper or a white- 
board or slate. 


60% OFF 
SALE 


Mountain Bike 
Original price $200 


What is the sale price of the bike? 


• Convert 60% to .60 
• Multiply .60 x the original price of the bike ($120). 
This tells you how much money you save by buying the item on sale. 
e Subtract the amount of the discount from the original price 
($200 – $120 = $80.) 
e $80 is the amount you will pay for the mountain bike. 


2. Help the students do several problems of this type. Then have them do the Percents 
to Decimals Worksheet #2. 


Using a Calculator to Calculate Percent ОРЕ 


When the students have some experience with converting decimal fractions to percents, tell them that 
if they are using a calculator when shopping, they can use a shortcut way to find the final price. Have 
the students do the Percent to Decimal Worksheet using the calculator shortcut. 

e Enter the original price of the item into the calculator ($200) 

e Enter the subtraction sign (-) 

• Enter the amount of the sale percent (60) 

• Enter % sign 


• Answer is the amount of money you will have to pay ($80). 


It is important for the students to first understand how to figure out the final price by converting 
the percent to a decimal and subtracting from the price because the shortcut calculator way doesn't 
explain what really happens. Once the students understand percent off, they can use this quicker way, 
if they are carrying a calculator. 


Many students may not be able to figure out the sale price of an item when shopping. 
ALTERNATE : f г f 
WAYS OF In fact, many typical adults can’t do the mental math that it takes to figure out the sale price. 
намриме Realizing this, many stores just put the sale price on the signs or tickets on the item. 
If students carry their calculators with them when shopping, the most accurate 
PERCENT WHEN way is to use the calculator shortcut explained above. However, some young adults I 
SHOPPING know have worked out an alternative way, which, though not as accurate as figuring 
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out the exact amount of the discount, can give them an estimate of the sale price (if 
they don’t carry their calculators.) These young adults figure that: 


50% off really means that the item is half price. 

40% off is a little less than half (50%) off, 

60% off is a little more than half off (50%). 

They have learned to divide numbers by 2 in their heads. There- 
fore, they just divide the original price in half and figure that 
they will have to pay a little more if it is 40% off, or a little bit 
less if it is 60% off. One of them said, "It isn’t really a sale if there 
is less than 40% off.” 


This method seems to work for them and who am I to argue with success? I 
think that they just use it when they are estimating the price to see if they can afford 
something. When they really have to cough up the money, they use their calculators. 
It seems that it would pay to work with your students on dividing by 2 in their heads, 
so they could use those facts in survival math. 


Hints on Percents 


Tips 


| don't teach a method for figuring tips, especially for sit-down restaurants. Instead, | recommend 


teaching students to use a tip card. Tips cards for several percentages are easily available from card stores, 


drug stores, etc. Students can carry a card in a wallet or purse—wherever they carry their money. 


Ads 


Most newspaper ads list sales as a percent off—e.g., 15% off of $100, which equals $85. Some- 
times the ads say 15% of the original price, which in the case of $100, is $15. 15% of (times x) the 
original price of $100 means a much smaller price ($15) than 15% off. You just have to emphasize that 


off means an amount off or subtracted from the price. Of means times, which is multiplication. 


SOME COMMON DECIMAL EQUIVALENTS OF FRACTIONS 


For some hands-on learners, it is also handy to memorize the most common percent- 
age and decimal equivalents of fractions. Knowing these equivalents can be especially 
useful when shopping. 


OBJECTIVE: The student will be able to mentally convert a few common fractions to 
decimal fractions and to percents. 


MATERIALS: 
• Flap book that has fractions on the top flaps and decimals and percents on the 
corresponding bottom sections (instructions and model are in Appendix B) 
e Four quarters; dollar bill 
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SUCCESS STEP: Show the student a quarter and ask him how many quarters make 1 
dollar. Praise a correct answer or show him four quarters alongside of a dollar to get the 
right answer. Point out that a quarter is 1/4 of a dollar. Tell him that that we are going 
to learn what the decimal fractions or percents аге for common fractions like 1⁄4. 


PROCEDURE: 

1. Show the students the flap chart and explain how to use it. Have them make a 
similar chart for their own use, if possible. 

2. Have the students practice looking at the top number and trying to say the bottom 
decimal and percent. They can keep testing themselves as they learn. 


OBJECTIVE: The student will be able to match a common fraction with its equivalent 
decimal fraction and percentage in a game context. 


MATERIALS: 
• Go Fish cards from Appendix B copied to cardstock (or similar cards made 
from index cards) 
e Flap book from previous activity 


PROCEDURE: 

1. Shuffle cards. Deal four cards to each player (two or three players). Put the remain- 
ing cards face down in between the players. 

2. The first player looks at his cards and asks one of the other players for a card that 
will match one of the cards in his hand. For instance, if he wants a match for % he 
asks, “Do you have anything that is worth one-half?” When they are first learning 
to play, players may look at the Flap chart above to help in learning equivalents. 

3. If that person does not have an equivalent card (e.g., 50% or .50), he tells the first 
player to Go Fish: pick a card from the pile of cards in the center. 

4. The next player then asks for a match for one of his cards. 

5. When the player has all 3 of the same value cards, he puts them face down together 
by his place. 

6. The winner is the person with the most matches when all the cards in the center 
are gone, players can no longer obtain matching cards from other players, or when 
a specified amount of time has elapsed. 


GENERALIZATION ACTIVITIES 

• Find library books on the shelf using the Dewey Decimal system (e.g., 526.77). 

• When grocery shopping, show your child how you read the labels for prod- 
ucts sold by weight. For example, show him that you are buying a pound and 
a half of ground beef or coffee beans, but that the label says 1.50 155. Or have 
him help you look for a quarter-pound package of cheese. 

• Use a pedometer ог a bike odometer that has a digital readout. Talk about 
whether you have walked just a little more than 1 mile, or close to a mile and 
a half, or nearly 2 miles. (Make a graph of how far you walk each day.) 
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e Read the temperature on a digital fever thermometer. 

e Discuss baseball or other sports statistics that are ex- 
pressed in decimal form in the newspaper. 

e Help your child understand in a general way the per- 
cent bars you see when using the computer, especially 
on the Internet (e.g., you have to wait until something 
is 10096 loaded to play, and the line keeps progress- 
ing across the screen, getting gradually longer, as the 
percentage loaded increases). Or when you are down- 
loading a picture, talk about the percent bar that shows 
how much of the picture you've downloaded so far. 

e If your child uses a digital camera, show him how to 
size it up or down on the computer screen (or when 
using a photo developing kiosks in a store) by per- 
centage. If you make it 50%, the picture will be half 
the size. 

e If your child/student uses a photocopier, show him how he can use percent- 
ages to make the print size bigger or smaller. 

e Help your child understand in a general way what percent scores on his 
tests mean. 

• Teach an older child or adult about tipping 15% or 20% (using а tip card). 

• When you see an interesting pie chart, such as in USA Today, help the student 
understand what it means, emphasizing the percentages he knows fractional 
equivalents of. For example, if the pie chart shows that 55% of people prefer 
chocolate ice cream, is that more than half (50%)? 

e If your older child is interested, look at nutrition labels together when you are 
shopping. Talk about whether it is a good idea to buy the ice cream that has 
65% RDA of fat per serving or the one with 25%? Should you buy the brand 
of soup that has 80% RDA of sodium? or 30%? 

• Discuss the weather forecast. If there is an 80% chance of rain, would you ђе 
wise to bring an umbrella? If there is 90% humidity, would it be a good day to 
go running? 


Снартєа 18 


Story Problems 


Questions to be answered: 


Ce О UMEN 
1. Reword story problem questions as answer statements with a blank. 

2. Draw or act out the problem situation. 

3. Determine the operation that should be used. 

4. Write a number sentence for the problem. 

5. Calculate the answer (with or without a calculator). 

6. Write the answer in the blank of the answer sentence. 


7. Check the problem. 


8. Figure the average (mean score) of a group of scores. 


T. apply the math skills they learn in the classroom to their own lives, students need 
to have real-life and simulated experiences with solving problems using math. This 
book will cover situations simulating actual problems, but the important learning must 
occur when students use math in their own lives. Parents and teachers need to furnish 
many opportunities for students to use their math skills for solving real problems. 
The structured approach for word problems described here has been explained in 
Chapters 5, 9, and 12. This chapter summarizes how to use the structured approach 
when all four operations (addition, subtraction, multiplication, and division) have 
already been mastered. 
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It is most important that the student understand what the problem is asking. In 
classroom settings, students often get confused by the language that is used. The first 
step needs to be to read the problem and then paraphrase it into simpler language. At 
first the teacher or facilitator will probably need to explain the problem simply. She 
may possibly need to demonstrate what is needed by acting out the problem with 
manipulatives or by making drawings. 


For example: 
Mrs. Hall’s class had an election for class president. Ted received 11 votes. Marsha got 
13 votes, and Michael received 7 votes. How many students voted in the election? 


e Read the problem. 


e Reword it in your own words. 
Voting for class president: Ted-11 votes, Marsha-13, Michael-7. 
(Each person could only vote once.) 


e Reword each question as a statement. 
The total number of votes was. 
(When you reword the problem, write what the final sentence will be, 
leaving the number blank) 


e Draw or act out the problem, if possible. 


94444444444 9444444444444 4444444 
Ted Marsha Michael 


Total Votes = 


• Decide what operation will be used. 
о Is the answer going to be bigger than any of the numbers 
given in the problem? 

Yes, the total amount of votes will be bigger than the number of votes 
each person received votes. Therefore, the operation must be addition 
or multiplication. If it is multiplication, the number of items in the groups 
you are combining need to be the same (equal). The numbers (11, 13, 7) 
are not the same, so the operation must be addition. 


e Write the number sentence. 
11 + 13 + 7 = 


• Solve the problem, using а calculator, if necessary. 
The total number of votes was 31. 


e Check your answer. You can check the answer by counting 
the marks that were drawn or by adding the numbers in the 
reverse order. 
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More Detail on Problem-Solving Steps 


REWORDING 
THE PROBLEM 


In rewording the problem, the student should put the problem in her own words, 
writing down the important numbers. One essential step in rewording should be 
to write what the final sentence will be in regular word order (for adults: subject, 
verb, object) not in a question or using question words such as how many or what. 
Essentially the question ending with a question mark (?) is changed into a state- 
ment ending with a period (.) At this time the student leaves a blank space where 
the answer will be. 

Story problems often have a question beginning with how many, how much, how 
far, what is, where the subject (person or object) is not at the front of the sentence. 
Many students with Down syndrome or other disabilities that affect communication 
skills have difficulty finding out what the problem is really asking for because of the 
transformation in grammar that occurs when we ask a question. At first, the teacher 
will have to supply the final sentence, but eventually the student should be able to 
reword the problem into a simple subject-verb type complete sentence. 


For example: 


e Paul studied his spelling words for 24 minutes. He studied his 
math flashcards for 13 minutes. How long did he study? 


The final sentence could be reworded as: 
Paul studied for minutes. 


e Jake bought 2 packages of M&M's. They each cost $.59. How 
much did he pay for both of the packages of M&M's? 


The final sentence could be reworded as: 
Jake paid for two packages ој M&M’s. 


e Emily bought two hot dogs for $1.50 each. How much did she 
pay for the hot dogs? 


The final sentence could be reworded as: 
Emily paid $ for the hot dogs. 


I usually have the student write the numbers from the problem as part of the 
rewording because then the important parts are all together in the story problem 
frame. Sometimes story problems have extra numbers that are not needed to solve 
the problem. (Luckily, this does not happen much in real life. When we are solv- 
ing a real problem, we usually choose only the numbers that we need to solve the 
problem.) Tell the students that test makers may sometimes try to trick people by 
adding extra numbers that are not needed. When the students reword the problem 
in their own words, they should ask themselves if all the numbers are going to be 
used to solve the problem. 
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CHOOSING 
THE OPERATION 
TO BE USED 


For example: 


• Emily used her $5 bill to buy two hot dogs for $1.50 each. How 
much did she pay for the hot dogs? 


The problem can be reworded as: 
Emily paid $ for the hot dogs. 


Do we need to know what kind of bill Emily used to pay for 
the hot dogs? 
No—-they just threw in an extra number to confuse us. 


Many students have difficulty deciding what operation to use, especially when they 
have learned all four operations of addition, subtraction, multiplication, and division. 
They often want someone else to just tell them what operation to use. Some students 
add the first two numbers, whatever they are, and others tell me that they just use the 
operation that they have been using in class before being assigned the problems. 

It is important that students actually think through the individual problem (single- 
step problem) and decide themselves what operation to use. It is important that the 
students think through the story problem, including the possible answer. There are 
two factors that need to be determined for whole number problems: 


1. Is the answer going to be larger than any of the numbers given in the problem? 
If a total of various numbers is to be found, then the answer will be larger than any 
of the single numbers involved. If the answer is going to be larger than the numbers 
given, the operation must be addition or multiplication. If the answer is going to 
be smaller than at least one of the numbers given, the operation must be subtrac- 
tion or division. 


For example: 


• Declan has $12. Bonnie has $7. How many more dollars does 
Declan have? 


Reworded as: 
Declan has more dollars than Bonnie. 


Declan can’t have more dollars than either of the two amounts of 
$12 or $7, so the operation is either subtraction or division. 


2. Are the numbers given the same or equal to each other? Statements such as each 
boy had 6 marbles or that 20 cookies need to be divided equally between 5 children 
indicate the numbers are equal. If the numbers are the same, you are combining 
equal groups or dividing something into equal groups. Then the operation 
must be multiplication or division. Knowing that the numbers are equal or not 
and whether the answer should be larger or smaller than the numbers given gives 
the proper operation. 
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NOT Equal Numbers Equal Numbers 


Answer Larger X ADDITION MULTIPLICATION 


Answer Smaller ===> SUBTRACTION DIVISION 


Available as a sign/cue sheet in Appendix B 


PRACTICE CHOOSING THE OPERATION 


OBJECTIVE: The student will be able to choose the operation in simple, one-step 
story problems. 


MATERIALS: 
• Oat cereal such as Cheerios 
• Construction paper (1 piece per student) 


SUCCESS STEP: Ask your student(s) to count out 20 pieces of oat cereal and put them 
on a piece of construction paper. 


PROCEDURE: 
1. Act out the following problems: 

• Call out a student’s name and remind her that she has 20 pieces of 
oat cereal. Ask her to separate them into 2 equal piles. 

• Don’t have her count how many pieces are in each pile. Instead, ask 
her the following questions to walk her through how to determine the 
operation (even though it would be easy to figure out the answer 
without thinking about the operation). 

о Is the answer going to be larger than the biggest number 
in the problem? No, because each pile wouldn't be larger than 
the total number of pieces of oat cereal. Therefore, the 
operation must be subtraction or division. 

o Is the number of oat pieces going to be equal in each pile? 
Yes, the problem itself says that the piles are equal numbers, so 
the operation would have to be division. You have then figured 
out what the operation should be. 


2. Write the numbers on the form on the next page: 
Problem: Divide 20 Cheerios into 2 equal piles. How many in each pile? 
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READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


20 Cheerios 2 piles 


(Write answer sentence with a blank) 


The total in each group is Cheerios. 


FIND OPERATION: 


Will the answer be larger than the biggest 
number in the problem? (No) 


DRAW, USE NUMBER LINE, 
OR ACT OUT PROBLEM 


OOOOOOOOOO 


OOOOOOOOOO 


CIRCLE OPERATION 


equal groups 


Are the numbers in the problem the same or 


equal? (Yes) 


Larger ® Addition Multiplication 


Smaller Subtraction 


Division 


WRITE NUMBER SENTENCE (е.9.,8 +4 =  ) 
20 амавађу2 = ____ 
SOLVE PROBLEM е.д.,8 + 4 = 12) 
20 divided by 2 = 10 


5 
MN E 


4 
WRITE ANSWER SENTENCE 
The total in each group is 10 Cheerios. 
CHECK THE PROBLEM 
10 x2. 20 
6 


3. Next, have the student divide the Cheerios among all the people present, thus mak- 
ing a new similar problem and asking the same questions. (If the numbers do not 
come out evenly, you take the remainder so the piles are equal.) 

4. Fill in the blank form below with the following story problem: 
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Alice sends postcards to her friends while she is on vacation. She bought 16 postcards. 
She wants to send them to 4 friends. If she sends each friend the same number of 
postcards, how many postcards will each friend receive? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


] 2 3 4 


ре Бе] DejDe] Del ре] Рејрж 
Del Dx] DejDe] [ББ] Bed bed 


16 postcards 4 friends 


(Write answer sentence with a blank) 


Each friend received postcards. 


CIRCLE OPERATION 


equal groups 
v 
Multiplication 


Division 


FIND OPERATION: 


Will the answer be larger than the biggest 


number in the problem? (No) 
(Each friend can't get more than the total 


amount of postcards Alice bought.) 


Are the numbers in the problem the same or 


equal? (Yes) 


WRITE ANSWER SENTENCE 


WRITE NUMBER SENTENCE (е.9.,8 + 4 =  ) 


16 + 4 = Each friend received 4 postcards. 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) CHECK THE PROBLEM 


16+4=4 4x4=16 
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5. Have the students work out the first problem, step-by-step, with you. At first, it 
might be best to act out the problems. Depending on the number of people you have 
available, you may want to act it out using Post-It notes, as described below. Then 
let them do two more problems and correct those problems orally. Let them do the 
additional problems on the following pages. All the problems will come out even. 


DETERMINING THE PROCESS NEEDED 
Essentially, the process for deciding the operation is: 

e If the answer is going to be larger (or more) than the largest number in the 
problem, we use addition or multiplication. Conversely if the answer is 
going to be smaller (less), than the largest number in the problem, we use 
subtraction or division. 

• How до we decide between addition or multiplication? If the problem 
indicates that equal amounts are to be given, the process is multiplication. If 
not, the process is addition. (The words same, each, and equal are often part 
of the word problem when multiplication is needed.) 

• How do we decide between subtraction or division? If the total amount 15 
going to be separated into equal groups, the process is division. If not, the 
process is subtraction. 


ACTING OUT STORY PROBLEMS 


OBJECTIVE: The student will be able to demonstrate understanding of simple, one- 
step story problems by acting out the problem situation. 


MATERIALS: 
• Manipulatives (depending on the items in the problems) 
e Two different colors of small Post-It notes 


SUCCESS STEP: Have the student put out on the table the number of Post-It notes 
that are appropriate to the beginning of the problem. 


PROCEDURE: 
1. The teacher writes out a label on each of the Post-It notes that the student has put 
on the table. For example: 


e Emily and her family went out to eat at a restaurant. All 6 members of 
her family ate the same thing (equal amounts of food). The total bill 
for the meal was $30. The cost of each person's meal was $ - 


In the above problem, 6 Post-It notes would be labeled Emily, Father, Mother, 
Brother, Brother, and Sister. The total bill is $30, which will be shown with 30 single 
dollar bills or 30 small Post-It notes in a different color than those representing the 
family members. 

The student “deals out” the single dollars or Post-It notes so that each family 
member has 6 notes or dollars. 
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READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


6 members in family NE ME 
Total bill is $30. Sc 
J be? 
| i 
(Write answer sentence with a blank) | бу 


Qed 
b- Qs 
b-Qod 09а bz Qoa 2657 
Each family tember рані: on dinne, pod bad 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 
number in the problem? (No) 


(The price of each dinner can’t be more than 


the total bill.) Larger ® Addition Multiplication 
Smaller ® Subtraction 


Are the numbers in the problem the same or 
equal? (Yes, they each had the same thing— 
equal price) 


WRITE NUMBER SENTENCE (е.о., 8 + 4 = __) WRITE ANSWER SENTENCE 


30+6= Each family member spent $5 on dinner. 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) CHECK THE PROBLEM 


30+6=5 5 x 6 = 30 
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SAMPLE PROBLEM A 
Moira found 15 spiders on the porch. Season found 7 spiders in the hall. How many 
spiders were in the house? 


READ AND UNDERSTAND THE PROBLEM DRAW, USE NUMBER LINE, 
(Write needed numbers with their labels; e.g., 4 desks or OR ACT OUT PROBLEM 


underline them in the problem) 


15 spiders 7 spiders 3k 3€ 3k 3e 3e 3e ae 3e 3e 3e 3e 3e ЭЕ 3e 3e 


Ж Ж Ж 3E A A 


(Write answer sentence with а blank) 


The total number of spiders 


in the house was 


FIND OPERATION: CIRCLE OPERATION 


Will the answer be larger than the biggest 
number in the problem? (Yes) 


Are the numbers in the problem the same or 
equal? (No) 


WRITE NUMBER SENTENCE (е.о., 8 + 4 = __) WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer 
547 = sentence in square 1) 


SOLVE PROBLEM ( e.g., 8 + 4 = 12) 


Mz qe. 


SAMPLE PROBLEM В 
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On their summer trip, the Barbers drove 55 miles per hour for 5 hours. How many 


miles did they drive? 


READ AND UNDERSTAND THE PROBLEM 


(Write needed numbers with their labels; e.g., 4 desks or 
underline them in the problem) 


55 miles per hour 5 hours 


(Write answer sentence with a blank) 


The Barbers drove miles on their trip. 


FIND OPERATION: 


Will the answer be larger than the biggest 
number in the problem? (Yes) 
(The total amount of miles driven will be larger 


than the number of miles per hour.) 


Are the numbers in the problem the same or 


equal? (Yes) 
3 
WRITE NUMBER SENTENCE (e.g.,8 + 4 = __) 
SOLVE PROBLEM ( e.g., 8 + 4 = 12) 
5 


DRAW, USE NUMBER LINE, 
OR ACT OUT PROBLEM 


CIRCLE OPERATION 


equal groups 


WRITE ANSWER SENTENCE 
(Write the answer in the blank of the answer 
sentence in square 1) 
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2. Sample problems that may be acted out: 


e Paul planted 8 plants in the front yard. He then planted 6 more plants 
in the back yard. The total number of plants he planted is s 


e Ryan picked up 14 shells on the beach. When he got home, 7 shells 
were broken. The total of unbroken shells was 


e Dad bought small ice cream cones for everyone in the family (8 in all). 
If each cone costs $1, the total cost for the family will be $ Я 


You can decide whether your student ог students need more acting out of the 
problems. You might start acting out a few problems and then graduate to drawing 
the problem situation. When the students are not yet secure in doing story problems, 
they might be able to choose between acting out with Post-it notes and drawing the 
problem to make the situation concrete. The problems you ask them to solve should 
use small quantities so the acting or drawing will not take up too much time. 


3. An option used by some problem solvers is to redo the problem using very small, 
simple numbers where it is easy to see what the answer will be. Then the same 
process is used to work with larger numbers. For example, a problem comparing 
$51.56 and $22.77 can be modeled by first comparing the difference between $5 
and $2. Once the student understands what operation she needs to use with the 
smaller numbers, she can use that same operation with the larger numbers. 

4. Have the students practice the sample story problems with your guidance as they 
go along. A few story problems are given here in the main text, but more problems 
are included in Appendix B. 


More Practice with Word Problems 


To give the students additional practice using the structured form: 
1. Have the students do the Word Problem worksheet (Appendix B). 
2. You may want to go through the problems orally with the stu- 
dents first. 


They will need much more practice than can be given in this book. You can make 
up story problems for them. I have found that students are much more interested 
in solving word problems if I make up problems using their names and situations 
that are common in their lives. Eventually they will not need to use all of the steps 
in the structured form. However, it is important that they continue to look at the 
problems in the same way as done in the structured form with less written down. 
The essential steps are: 

• Reword the question so it is a statement with a blank for the answer. 
e Ask the two questions needed to figure out what operation to use. 

e Write a number question and solve the problem. 

e Putthe answer in the blank of the answer sentence. 
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THE JOURNEY GAME 


OBJECTIVE: The student will be able to do simple addition, subtraction, multiplica- 
tion, and division number and word problems in a game context. 


MATERIALS: 
e The Journey game (as used in informal assessment), Appendix B 
• Die 
• Problem cards for addition, subtraction, multiplication, and division—both 
number and word problems (Appendix B) 
• Game markers 
• Calculator (optional) 


PROCEDURE: 

1. Place the game markers on Start. 

2. One student throws the die. She moves her marker the number of dots she has 
thrown with the die. 

3. The instructor hands her the appropriate card (addition, subtraction, multiplication, 
and division number and word problems). If the student can solve the problem, with 
or without the calculator, she moves the marker one place ahead if the problem is 
a number problem and two places if it is a word problem. 

4. The players must follow the instructions that are given on the spaces where they land. 

5. The winner must land on the finish by exactly the right number. She may also win 
by doing a problem correctly and moving ahead one or two places. 


As the students get better at playing the game, you can decide whether you want 
to control what problems the student gets or you can put the appropriate cards face 
down on the game board and let the student choose. You can make new problems and 
use the Journey game over and over again. 


FINDING THE AVERAGE (MEAN) 


Mark has test scores of 87, 79, 92, and 86 at the end of the first quarter. The 
sum of the scores is 344. Dividing 344 by the number of test scores (4) gives 
the answer of 86. His teacher needs to have an average test score to figure 
his report card grade for the quarter. The score of 86 is a middle score that 
describes Mark’s test scores for the quarter. 


Weare not going to discuss multi-step problems in general in this book. However, 
for many hands-on learners, it will be useful to understand the concept of average or 
mean. Even outside of math class, we often encounter averages in daily life—whether 
in relation to rainfall, sports statistics, prices, or grades. 

The average is a measure that is considered the middle ofa set of data. Frequently 
we need to add a group of numbers and then find out what the average is by dividing 
the total by the number of numbers in the set. 


284 Тєаснімо Матн то Реорке WITH Down SYNDROME AND Отнєа Намоѕ-Ом Learners, Book 2 


Finding the average is a multi-step process that requires you to: 
1. Add the numbers together and get a total. 
2. Count the number of numbers. 
3. Divide the total by the number of numbers. 


OBJECTIVE: The student will be able to find the average of four to six numbers. 


MATERIALS: 
e Three or four sets of materials such as pretzels, baseball cards, CD’s, Legos, 
pencils, etc. (with unequal numbers of items in the sets) 
• Calculators 
e Paper and pencils 
e Finding the Average worksheet from Appendix B 


SUCCESS STEP: Ask the students to count the number of items in their sets. 


PROCEDURE: 

1. Ask the students or family members (you need to have at least 3 people) to put 
their items in front of them on the table. Count the number of items each person 
has and write the number of items on a paper near each item. 

2. Ask the students to add the number of each set of items with their calculators. 

3. Have the students count how many people there are. 

4. Tell the students to divide the total number they got on their calculators by the 
number of people having sets. 

5. Write the final number on a paper and label it the average. 

6. Pass out the Finding the Average worksheet and work out the first two problems 
together with your student(s). Then have them try to solve the remaining problems 
by themselves. Watch them and help, as needed. 

7. Look for opportunities in daily life to talk about averages that are meaningful to the 
student. For example, talk about the average number of points she scores per bas- 
ketball game or the average amount о те people need to wait in line for a popular 
ride at an amusement park (assuming that information is posted somewhere). 


GENERALIZATION ACTIVITIES 

Students need to be able to solve story problems, but even more importantly, 
they need to solve real-life problems. Families and teachers need to be on the alert to 
pose problems requiring math solutions for the students to solve. In particular, look 
for real-life problems that the student has a stake in solving—that are meaningful to 
her. For instance, most students would be very motivated to learn how many slices of 
pizza they can have if everyone in the family gets an equal share. They would be less 
motivated to figure out how many ounces of detergent there are in the three different 
bottles on the shelf. 

Most math books have only a few word problems compared to the number of 
pages of abstract math problems they have. You can find many more word prob- 
lems by searching the Internet for *math word problems." Some websites that of- 
fer word problems at the time of this writing include:www.mathplaygound.com, 
www.mathcats.com, and www.mathstories.com. 


However, doing more and more word 
problems is not the cure for difficulties with 
problem solving. It is more important to 
thoroughly discuss how to solve some prob- 
lems than to do large quantities of problems. 
I also think that some story problems are 
designed to make the student fail. Many 
problems have extra numbers that are not 
needed. How often does that happen to you 
in real life? Not too often, I would guess. If 
you see a real situation in which there are 
too many numbers, you can deal with them 
at that time. 

Probably the best way for students with 
Down syndrome and other disabilities to 
practice word problems is for you to make 
up real problems from everyday life for 
them. Parents can make up problems when 
they are shopping or putting away grocer- 
ies. Teachers can make up problems when 
planning parties or trips. The way that stu- 
dents can really use math is by having real 
experiences that require math. 
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Снартєа 19 


Standards, Algebra, and 
Hands-on Math 


Standards-based Math Instruction 


| the United States, most states are now operating under standards for math that 
are very similar to those put out by the National Council of Teachers of Mathematics 
(NCTM) beginning in 1989 and more current revisions. The “No Child Left Behind” El- 
ementary and Secondary Education Act of 2001 (NCLB) has mandated that states adopt 
similar standards and then conduct assessments based on these standards. These aca- 
demic content standards provide a clear indication of what students should know at the 
various grade levels. Accountability for student learning according to these standards is 
accomplished by testing all students, except for a very few students with severe cognitive 
disabilities who use an alternate assessment. Most students’ learning is organized around 
these math standards, even if they have disabilities and are still concrete learners. 
These math standards are based on the following areas: 
• Number and Operations Standard (number sense and 
computation) 
e Measurement Standard (various attributes of items and how 
they are measured) 
• Geometry Standard (two- and three-dimensional shapes and 
spatial concepts) 
e Algebra Standard (understanding patterns; problem solving 
with algebraic symbols) 
e Data Analysis and Probability Standard (collect, organize, and 
display data; probability) 
• Mathematical Processes Standards (usually done while doing 
other standards) 
о Problem Solving 
о Reasoning and Proof 
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о Communication 
о Connections 
о Representation 


Many students with Down syndrome, autism, and other concrete thinkers can learn 
and use the basic principles of computation, with or without a calculator. Much of the 
survival skills in both Book 1 and Book 2 have focused on the standards of number sense 
and measurement, along with some geometry, problem solving, and data analysis. 


Algebra (and Pre-algebra) 


arents and teachers have asked me about introducing algebra to students with 

Down syndrome and other hands-on learners. The truth is, if your child spends 
any amount of time in a typical classroom learning math, he will be exposed to pre- 
algebra and then algebra concepts without formerly being enrolled in an algebra or 
pre-algebra class. 

In the younger grades, the algebra standard focuses on recognizing patterns 
and solving problems with an unknown quantity (e.g., 15 + n = 20). In later middle 
school or high school, some students with Down syndrome, autism, etc. have been 
able to successfully participate in general education pre-algebra and algebra classes. 
Usually they are students who have understood the concepts of basic mathematics 
in earlier grades but have needed to use a calculator because of a memory problem 
with the basic math facts. 

Students who have successfully mastered the lessons in this book may be ready 
to tackle pre-algebra or algebra. There are three different skills and practices that 
students using the Teaching Math books should have mastered that will assist them in 
understanding the “big ideas” in pre-algebra or algebra. The first is the frequent use 
of a number line to visually illustrate the basic operations. The concept of the number 
line can easily be extended to help hands-on learners develop an understanding of 
positive and negative numbers, which is needed for algebraic problem solving. 

Second, both books discuss that one important step in the problem solving process 
is making a number sentence (which is really an equation) out of a word problem. 
Therefore, students are accustomed to seeing equations such as2+6=__ and 
2+ = 8.Itis only a short step to being able to use an “x” to represent the un- 
known quantity. 

Third, some of the basic “big ideas” underlying basic operations and crucial to 
an understanding of algebra have been emphasized and illustrated in a hands-on 
manner. For example, the commutative property of addition (numbers can be added 
in any order) was taught and experienced from the very beginning of the instruction 
in addition (Book 1, p. 162). The fact that any number plus 0 (zero) equals itself and 
that any number times 0 equals 0 were also taught. The different uses for subtraction 
(take away and types of comparisons) were experienced and labeled. The concept that 
multiplication is repeated addition of equal numbers, and that division is repeated 
subtraction of equal numbers is illustrated and reinforced in this volume in the sec- 
tions covering the structured form for solving word problems. Those underlying rules 
and principles also influence the understanding of algebra. 
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Guidelines For Participation in General 
Education Algebra 


f you have a student who might be able to participate in a general algebra class, I 
suggest considering the following questions: 

• Has the student been able to learn the useful math concepts that 
he will need in life after school? (If not, will he have opportuni- 
ties later in his school career to work on consumer math skills?) 

e Will the instruction in algebra class be adapted so he will be 
able to learn the “big ideas” of algebra and not be frustrated 
with acres of homework in things that will not have relevance 
in his life? 

e Is the student himself motivated to put in the hard work needed 
to learn algebra, or is taking algebra more the parent's goal, not 
the student's? 

e Is algebra necessary for getting a diploma for graduation? With 
the current federal laws, some states expect a student to keep up 
with the general education math requirements, including alge- 
bra, in order to graduate with a diploma. That includes passing 
the math achievement or graduation tests. 


One mother told me that her daughter is in general education seventh 
grade math, and she's getting next to nothing out of it. They are doing alge- 
braic equations with negative numbers, and the student hasn't a clue what 
they're doing and why. She is missing some of the basic prerequisites to un- 
derstanding algebra, such as knowing how to find common factors, and there 
is never time in the class to catch her up to speed on these missing concepts. 
Years ago, her inclusive math classes stopped working on the time-telling and 
money skills she really needs to have in the real world, and which she still 
doesn't grasp well enough. 


The decision as to whether or not to enroll in algebra should depend on the reason 
you and the student want him to attend the class. If your purpose is primarily social 
so he can be with his friends and work with them, it is different than if he is nearing 
the end of his schooling and is not ready to transition to work or to other postsecond- 
ary pursuits. If the student has been doing well in learning math survival skills, but 
needs more instruction, you might have him attend the algebra class and receive extra 
practice on math survival skills with a tutor or parent in a one-on-one situation. 

Because the Teaching Math books are intended to cover basic and advanced sur- 
vival skills, lessons in algebra will not be given in this book. However, if your student 
is going to participate in a general algebra class, it may help to know the “big ideas" 
that he should be able to understand. Possible topics that may have relevance to the 
student are: 

1. Positive and negative numbers (as illustrated by a number line) 
2. Solving equations using the principle of balance 
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3. Some scientific notation, including exponents and parentheses 

. Fractions to decimals, decimals to fractions 

5. Writing and interpreting graphs and data (if covered in your 
school’s algebra class) 

6. Calculating perimeters and areas (if not covered in geometry) 

7. Important algebra vocabulary 


~ 


Just as with other areas of math learning, students with Down syndrome, au- 
tism, or other concrete learners have an easier time understanding algebra if they 
are allowed to use manipulatives. Although the student will probably have to follow 
the curriculum adopted by the school district, there are programs available that use 
manipulatives and hands-on activities that can help with comprehension. Programs 
available include: 

1. Algebra Lab 

2. Algeblocks 

3. Algebra Tiles 

4. Hands-on Equations 


Algebra Lab. A commercial program called Algebra Lab (Creative Publications) 
can be used to supplement algebra textbooks or be used as a stand-alone program. 
The purpose of this program is to build students’ understanding of key algebraic con- 
cepts through the use of Algebra Lab Gear, which are hands-on manipulatives. The 
program consists of colorfully illustrated student books, teachers’ guides, and Lab 
Gear blocks in two colors—yellow for whole numbers and blue for variables such as 
x and y. The blocks are used with a corner piece that is sort of an expanded number 
line. The student books are well illustrated and full of useful applications and word 
problems that relate to most people’s daily living. 


Algeblocks. Another similar program is Algeblocks (ETA/Cuisenaire). This pro- 
gram also has three-dimensional blocks to represent variables. Algeblocks, however, 
comes with several work mats and a clear plastic factor track in the shape of a plus 
sign that can be used to represent equations, negative and positive numbers, and 
operations with unknown variables. 


Algebra Tiles. Many teachers have already used Algebra Tiles (ETA/Cuisenaire) 
as a supplement to general education math materials, since they came on the market 
before Algebra Lab Gear and Algeblocks. Algebra Tiles, however, are two dimensional, 
and can be difficult for students to handle because they are so thin. They also do not 
have a corner piece or a factor track to provide the structure for the student's manipu- 
lations. On the plus side, they can easily be reproduced on transparencies for use on 
overhead projectors. 


Hands-on Equations. The Hands-on Equations program, designed by Dr. Henry 
Borenson (Borenson and Associates), serves as a visual and kinesthetic teaching system 
for introducing some algebraic concepts, especially solving problems using equations. 
The equation is reproduced using a balance scale and small numbered cubes and col- 
ored pawns (that look like game tokens) to represent the unknown factor. The student 
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simplifies the equation by doing something equally to each side of the balance until he 
finds the value of the pawn. Other cubes can be used to represent negative values. The 
program is not as comprehensive as Algebra Lab Gear or Algeblocks, but it is intended 
for students as young as third grade up to eighth or ninth grade. 


Would Your Student Benefit from Algebra Class? 


s you can see, I am not saying that students with 

Down syndrome or other hands-on learners can’t 
take a general education algebra class. I do think that 
some adaptations and supplementations will have 
to be prepared so the student feels successful. Just 
as parents and teachers make sure that the student 
experiences and learns the “big ideas” of a general 
education class in social studies and science, the 
IEP team should write objectives that insure that 
the general education math teacher concentrates 
on the major ideas in algebra as far as the hands-on 
student is concerned. 


Joe had been included successfully in general education math classes 
during his elementary and beginning middle school years. He was scheduled 
into a general education algebra class when he was in eighth grade. Within 
two weeks of starting the class, he indicated that he didn’t like it and didn’t 
want to go. His parents looked at the textbook and saw that the class work on 
equations was not much more difficult than the word problems he had already 
shown himself capable of doing. 

Eventually, Joe blurted out that he didn't understand all the big words 
the teacher used in class. Joe pointed out some words he did not know in the 
textbook, but he was more upset about the unfamiliar words that the teacher 
was using. Words such as polynomials, commutative law, distributive property, 
equivalent, coefficient, and integer made him feel like he was hearing another 
language. Besides, some of the words that he understood were being used 
a different way in algebra class—for example, simplify (an equation), mean, 
power, squared, and function. Before Joe could be successful in that algebra 
class, he had to be taught some of the basic vocabulary used in algebra. It also 
might be helpful if the math teacher used simpler language or at least defined 
the unfamiliar word in the sentence in which he was using it. For example: 

"For addition, you can use the commutative law, which says that you can 
add the numbers in any order." 


When I was in elementary and secondary school, I always did well in math. How- 
ever, as a girl of my generation, I was discouraged from taking math classes beyond 
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algebra and geometry. I evidently knew enough math to get into college at that time. 
Much later, however, when I was working on my Ph.D., I had to take several college 
statistics courses. When I bought the textbook for the class, the first page read some- 
thing like, “If it has been more than two years since you have taken college algebra, 
you may have difficulty with this statistics class.” Well, it had been at least twenty-five 
years since I had taken algebra! And it turned out that statistics class was frustrating 
for me! I needed to be tutored by my high school-aged son when we got beyond mean, 
median, and mode. 

Looking back at the class, the thing I remember most were the Greek letters that 
were used for many functions. The other students knew what they represented and 
used them easily. That “foreign” vocabulary made me feel like an outsider just pedal- 
ing as fast as I could to keep up with the rest of the class. I frequently tuned out the 
teacher’s words in class and then took the book home where I could figure out the 
ideas myself—and get help from my family. I took two more statistics courses later 
and became very comfortable with the concepts; however, I have never forgotten my 
discomfort and frustration in that class trying to process words and concepts that were 
foreign to me, but not to anybody else. 

I think of that situation in my statistics class when discussing placement in upper 
level math courses for students with cognitive disabilities. Again, in thinking through 
the decision, I think it is important to begin by clarifying what you or the student hope 
to accomplish by enrolling in algebra class: 

e Is the goal for him to try to pass the regular algebra class? Per- 
haps because passing algebra is a requirement for high school 
graduation in your state or school district? 

e Isthe goal for him to participate in modified/adapted activities 
and learn just some important principles of algebra? Perhaps 
because he enjoys a challenge or has already mastered the “соп- 
sumer" math he needs to be independent as an adult? 

e Is the goal for the student to be "fully included" in all classes? 
Perhaps because the parents or IEP team thinks that other 
placements would be detrimental to the student's social skills or 
self-esteem? Or because they feel that it is the student's right to 
be completely included? Sometimes parents have fought so hard 
for their child's inclusion that they don't want to be perceived as 
taking a step backwards from full inclusion. 

Once the IEP team is clear on the reason the student is taking algebra, goals must 
be written with an eye to this overall purpose. Regardless of the goals, the student 
will likely need support at home, pre-teaching and reinforcement of vocabulary and 
concepts, and perhaps tutoring outside of class with one of the hands-on programs 
described above. The teacher and parents should constantly check to determine 
whether the student needs help with vocabulary, with the big ideas, with the pace of 
the class, etc. Whatever the goals for the student, it is important that the student feel 
that he is making progress in the class so all his work is worth it. 


See ‘N’ Solve Visual Calculator 


Appendix A: 
Calculators 


here are many different types of calculators that may be useful for students who 

are learning survival math skills. Originally I started with a standard calculator 
that was frequently used in schools: the Calc-U-Vue. Two of the young adults I worked 
with, however, were unable to accurately press the keys on that small calculator. We 
then switched to large, inexpensive calculators, which were a better match for their 
fine motor skills. 

Later we began using a talking calculator (there are a variety of models available 
for under $20). The students with Down syndrome were having difficulty entering 
the numbers in the calculator accurately. When they heard the numbers spoken after 
they entered them, they were able to be more accurate. For students working in a 
classroom, a printer calculator can be help- 
ful, as it enables the teacher to check both the 
students' ability to solve problems and their 
accuracy in entering data. 

I’ve found that as students get more pro- 
ficient with using the calculator, some ofthem 
can benefit from a calculator that displays the 
whole problem as it is inputted. For example, 
the calculator shows 4 4- 5 — 9, not just each 
number separately. One calculator currently 
on the market that has this function is the See 
‘N’ Solve Visual Calculator. 

When working with money, hands-on 
learners often encounter a problem in using 
a calculator. That is, the calculator does not 
always finish the answer with 2 places to 
the right of the decimal point for cents (for 
example, it shows $4.5 instead of $4.50, or it 


shows $3.33333 instead of $3.33. The Money Calc by 
PCI Educational Publishing ($20-25) has a feature that 
always answers in 2 places for cents. It also has a button 
that can be used to compute tips and tax. However, it 
is brightly colored and is probably not age-appropriate 
for secondary students. 

An alternative for older students and adults is to 
use the Texas Instruments TI-15 calculator because it 
has a feature that can be set to show only two places 
right of the decimal point. The TI-15 calculator (and the 
older TI-12) can also display fractions and remainders 
in division. 
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Photo used with permission from TI. http://education.ti.com. 


Tips on Use of the Calculator 
1. 


Let the students play a little bit with the calcula- 
tor when they first receive it. All of us like to fool 
around with a new toy. If you give them some time 
to experiment, they should be more able to use it 
seriously for work. 


Texas Instruments TI-15. 


. Have them enter the numbers slowly. Accuracy is much more important than speed. 
. Give plenty of practice using the calculator’s keyboard. The numbers are arranged 


differently than the numbers on a phone. Especially if the students have a lot of 
experience dialing phones, they will need practice to train their motor skills to 
locate the numbers on a different keyboard. 


. Use the calculator to verify problems you have worked out with manipulatives. At 


other times, use the manipulatives to verify the answer you have received from the 
calculator. 


. Get in a rhythm when using the calculator. You can chant the sequence: 


Number (whatever the number is) as you push the number. 
Look ( check the number in the window) 

Plus (or whatever the operation sign is) 

Number (whatever the second number is) 

Look 

Equals (as you press the = sign) to get the answer 


. Consider having the use of a calculator put in the student’s IEP. Students may be 


allowed to use calculators on state assessments on problems that do not involve the 
knowledge of the math facts. For example, if word problems are being assessed, a 
calculator may be permitted. Of course, when the purpose is to assess math facts, 
calculators are not allowed on tests. 


Appendix 8: 
Teaching Materials 


e B-1: Earn & Pay Game Board 

e B-2: Earn & Pay Game Cards 

• B-3: Money Total Slips 

e B-4: Play Currency 

e B-5: Journey Game Board 

e B-6: Journey Game Problem Cards 

e B-7: Number Line 

• B-8: Number Line Addition 

• B-9: Number Line Activities 

• B-10 Addition Worksheet 

e B-11: Menu Plan Form 

e B-12: Calories and Food 

• B-13: Addition Word Problem Form 

• B-14: Addition Word Problems Worksheet 

• B-15: Cookie Worksheet 

e B-16: Take-Away Subtraction Worksheet 

• B-17: Number Line Subtraction 

e B-18: Types of Subtraction Worksheet 

e B-19: Subtraction with Larger Numbers Worksheet 

e B-20: Word Problem Form (Subtraction and Addition) 
• B-21: Subtraction Worksheet (Using Structured Form) 
• B-22: Mixed Addition and Subtraction Word Problem Worksheets 
• B-23: Menu Board 

• B-24: Number Cube Pattern 

e B-25: Sixes Grid Game 

e B-26: Turnarounds 

e B-27: Multiplying by Ten Worksheet 

e B-28: Calculator Multiplication Worksheet 

e B-29: Batter Up Game Board 

e B-30: Batter Up Game Cards (and Answers) 
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• B-31: Times 9 Chart 

e B-32: 2s and 3s Multiplication Fact Cards 

• B-33: 4s Multiplication Fact Cards 

e B-34: Times Cover Game 

e B-35: Multiplication Tables—6s to 9s 

e B-36: Multiplication by One Digit 

e B-37: Multiplication Facts Checkers 

• B-38: Blank Checkerboard 

• B-39: Word Problem Form (All Operations) 

e B-40: Addition & Multiplication Story Problems 
e B-41: Simple Calculator Division Problems 

• B-42: Division Tic-Tac-Toe Game 

e B-43: Calculator Division Problems 

• B-44: Division Problems Checked by Multiplication 
e B-45: Fraction Strips 

e B-46: Domino Fraction Boards 

• B-47: Domino Fraction Cards 

e B-48: Fraction Strips Worksheet 

• B-49: Equivalent Fractions Worksheet 

e B-50: Perimeter Worksheet 

e B-51: Andy’s Play Area 

• B-52: Square Inch Pieces 

e B-53: Perimeter and Area Worksheet 

e B-54: Quarter Clock 

e B-55: Activity Strips for Time Matching Game 
e B-56: Game Cards for Time Matching Game 
e B-57: Answer Sheet for Time Matching Game 
e B-58: Food Temperature Danger Zone Chart 
• B-59: Place Value Money Chart 

e B-60: Reading Prices Worksheet 

e B-61: Blank Checks 

e B-62: Calculator Money Worksheet 

• B-63: Next-Highest-Dollar Worksheet 

e B-64: Large Coin Pictures 

e B-65: Small Coin Pictures (nickels, dimes) 

e B-66: Nickels Worksheet 

e B-67: Dimes Worksheet 

• B-68: Dimes and Nickels Worksheet 

e B-69: Quarters Worksheet 

e B-70: Mixed Coin Worksheet 

• B-71: Mixed Coin (Including Pennies) Worksheet 
e B-72: Coin Bingo Cards 

e B-73: Totaling Your Shopping List 

e B-74: Shopping for One Worksheet 

• B-75: Which Price Is Best? Game Board 

• B-76: Which Price Is Best? Game Cards 

e B-77: Which Price Is Best? Answer Cards 


• B-78: 
• B-79: 
• B-80: 
• В-81: 
• B-82: 
• В-83: 
• B-84: 
e B-85: 
e B-86: 
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Grocery Shopping List 

Let's Go to the Mall Game Board 

Let's Go to the Mall Game Cards 

Let's Go to the Mall Shopping Tally Sheet 
Let's Go to the Mall Store Key 

Estimating Sales Tax Worksheet 

Get a Life Game 

Where Does the Money Go? 

Budget Planning Sheet 


e B-87: Wants or Needs Worksheet 


e B-88: 
e B-89: 
e B-90: 
e B-91: 
e B-92: 
e B-93: 
e В-94: 
e B-95: 
e B-96: 
e B-97: 
e B-98: 
e B-99: 


Banking Deposit Slips 
Simulated Payroll Check 
Check Forms 

Writing Out Check Numbers in Words 
Shape Cards 

Measuring Angles Worksheet 
Data Form 

Decimal Tenths Strips 
Hundredths Chart 
Comparing Decimals 

Place Value Fat Mat 

Place Value Fat Mat - Money 


e B-100: Percents to Decimals Worksheet #1 

e B-101: Match 'em Game Board & Custom Die 

e B-102: Percents to Decimals Worksheet #2 

e B-103: Flap Chart for Percents, Fractions, and Decimals 
• B-104: Go Fish Cards 

e B-105: Word Problem Cue Sheet 

• B-106: Word Problems 

e B-107: Finding the Average 

ө Answers 
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Sell lemonade. 


Go to the movies. 


EARN $ 


Clean the basement. 


EARN $ 


Get a prize for 
most cookie sales. 


i pizza. 
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Earn & Fay Game Cards 
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Earn & Fay Game Cards 
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Earn & Fay Game Cards 


EARN $ EARN $ 
$ 15 $ 20 

EARN $ EARN $ 

$ 16 $ 30 

e 


EARN $ EARN $ 


2 
$ 18 Ф 


Appendix В? / Earn & Pay Game Cards 303 


Earn & Fay Game Cards 


EARN $ EARN $ 


$ 12 $ 14 


EARN $ EARN $ 


$ 20 $ 11 
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$9 


304 Appendix 82 / Earn & Pay Game Cards 


Earn & Fay Game Cards 
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Earn & Fay Game Cards 
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Earn & Fay Game Cards 
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Earn & Fay Game Cards 
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Find a bridge. 
Go ahead 2. 


ea diene in the water. 


Go back 2. 
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Journey Game Froblem Cards 
(Multiplication—Numbers, 1 and 2 digits) 
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Journey Game Froblem Cards 
(Division—Numbers, 1 and 2 digits) 
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Journey Game Problem Cards 
(Subtraction—Numbers, 1 and 2 digits) 
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Journey Game Problem Cards 
(Addition—Numbers, 1 and 2 digits) 
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Journey Game Problem Cards 
(Addition—Word problems, 1-3 digits) 


МА 


Michael read 27 books last year. This 
year he read 32 books. How many books 
has he read altogether? 


WAS 


Heather drives her daughter to school 
and picks up her friend Katie on the way. 
If she drives 2 miles to Katie’s house 
and then 3 miles more to the school, 
how many miles has she driven to get 
the girls to school? 


WAS 


Mark is on the football team that plays 
a 9 game season. There are 4 away 
games where the team is out of town. 
How many home (at their own stadium) 
games does he play? 


МА7 


The cheerleading squad was collecting 
canned goods for the flood relief in the 
south of the state. Carol brought 9 cane, 
Marie 11 cane, Allison 23 cane, and Ellen 
22 cans. How many cans did they get? 


WA2 


Brad has 25 stamps in his collection. 
He got 22 new stamps for his birthday. 
How many stamps does he have now? 


WA4 


Jeff and his family are eating spaghetti. 
Jeff has 3 meatballs on his spaghetti, 
Heidi has 2 meatballs, Katri has 3 
meatballs, and Kyle has 5 meatballs. 
How many meatballs does the family 
have altogether? 


WAG 


Jake went to the zoo. He saw 7 adult ti- 
gers and 2 baby tigers. How many tigers 
did he see at the zoo? 


WA& 


McKenzie and her brother loved to play 
video games. Her brother'e highest score 
was 203. She beat her brother’s score 
by 10 points. What was her score? 
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Journey Game Froblem Cards 
(Subtraction—Word probleme, 1-3 digits) 


w51 


Veronica has a paper route. She 
usually delivers 37 papers each 
morning. She received notice that 4 
families on her route were moving away. 
How many newspapers does she have 
to deliver now? 


WSS 


Ryan is allowed to use the computer for 
45 minutes to e-mail his friends. He has 
been on the computer for 15 minutes. 
How much more time does he have left 
to use the computer? 


WS5 


The school bus has 32 seats on it. The 
bus has picked up 20 children. How many 
empty seats are there on the bus? 


WS7 


The discount store is having a sale on 
DVD's. All DVD'e are $16 each. Before 
the sale, all the DVD's were $20 each. 
How much money will Ann gave if she 
buys one DVD? 


№52 


Shelby is cooking the pasta for dinner. 
The recipe says to boil the pasta for 9 
minutes. The pan has been boiling for 
5 minutes already. How many minutes 
more does she have to let it boil? 


WS4 


Paul is saving up to buy а $200 guitar. 
He has saved $125 already. How much 
more does he have to save? 


WSG 


Kayli has a regular allowance of $5.00 
a week. This week she has to repay her 
brother Brad the $1.25 that she 
borrowed. How much money will she have 
to spend this week? 


WS& 


Jerry found 19 ants around the kitchen 
eink on Sunday. On Monday he saw 30 
ants. How many more ants did he see on 
Monday than on Sunday? (He had 
better get the ant spray!) 
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Journey Game Froblem Cards 
(Multiplication—Word probleme, 1 and 2 digits) 


WM1 


Mark and his 2 friends each bought 
eight bananas. How many bananas did 
they buy in all? 


WMS 


Jake has 3 toy boats. His 2 friends also 
have 3 boats each. How many boats are 
there all together? (Two steps) 


WM5 


Season collects play frogs. She puts 
3 frogs on each windowsill. If her house 
has 11 windows, how many frogs does 
she have in the windows all together? 


WM7 


How many eggs are in 4 cartons? 
Hint—each carton holds 12 eggs. 


WM2 


Rowan put 6 stickers on each row of a 
sticker album. If there were 7 rows on 
a page, how many stickers are on the 
whole page? 


WM4 


Eric has 3 toy trains in the basement. 
If each train has 10 care (including the 
engine and caboose) each, how many 
train care does he have all together? 


WMG 


Ryan’s schoolbus has 42 seats. 
How many students can ride on 4 
schoolbuses? 


WM& 


Раш! took 6 pictures of Hawaii every 
day he was on vacation. If he spent 5 
days in Hawaii, how many pictures did 
he take of Hawaii? 
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Journey Game Problem Cards 
(Division—Word probleme, 1 and 2 digits) 


WD1 


Katri hae 24 chocolate kisses. If ehe 
dividee them equally between her 6 
friende, how many will each friend get? 
(Do not include Katri; she already ate 
her ehare.) 


WDS 


Allison dealt out 40 cards for the 
Money game. If there were 4 card 
players, how many cards did each 
player get? 


WD5 


Brian went caroling at Christmas time. 
He sang a total of 24 songs. If he sang 
the same number of carols at each of 6 
houses, how many carols did he sing at 
each house? 


WD7 


Steve made scrambled eggs for the 
whole family (4 members) and used 12 
eggs. If they got the eame amount of 
eggs, how many eggs did each get? 


WD2 


The etamp club ordered a pizza for 
their meeting. The pizza coet $12. If 
the 4 membere of the club ehared the 
coet equally, how much ehould each 
member pay? 


WD4 


Lindsay dug up 18 plants from her 
garden. She wanted to give her 3 friends 
an equal number of plants. How many 
did she give to each friend? 


WDG 


Scott liked tee shirts with wild animal 
pictures on them; he had 12 of them. If 
his mom and dad each got him the same 
number of tee shirts, how many did each 
one of them get? 


WD& 


Scott’s friends asked him to reset their 
watches to Daylight Savings Time. Each 
friend had him fix 2 watches and he fixed 
eight watches total. How many friends 
had Scott fix their watches? 


324 Appendix 86 / Journey Game Cards 


Journey Game Froblem Card Anwers 


NUMBER PROBLEMS WORD PROBLEMS 


УМ! = 252 
YM2 = 270 
YM3 = 154 
УМА = 550 
YM5 = 72 
YMO = 35 
YM7 = 301 
YM6 = 152 


ED129 
Ер2 = 4 
ED3 = 10 
Ер4 = 6 
Ерб = 9 
Ерб =5 
Ер7 = 9 
EDƏ = 5 


051 = 56 
052 = 31 
053=5 
054 = 25 
055=5 
050 = 18 
057 => 
055 = 14 


ТА! = 24 
ТАг = 26 
IAS = 13 
TA4 = 15 
ТАр;= 57 
TAG = 12 
ТА7 = 22 
TAS = 45 


WAT = 59 books 
WAZ = 47 stamps 
WAS = 5 miles 

WA4 = 13 meatballs 
МАЂ = 5 games 
WAG = 9 tigers 
WA7 = 65 cans 
WAS = 213 points 


W51 = 33 newspapers 
WS2 = 4 minutes 
№55 = 30 minutes 
№54 = $75 

W55 = 12 seats 

WS6 = $3.75 

WS7 = $4.00 

WOO = 11 ante 


WM = 24 bananas 
WM2 = 42 stickers 
WM3 = 9 boats 

WM^4 = 30 cars 

ММБ = 33 frogs 
WMG = 168 students 
WM7 = 48 eggs 

WM6 = 30 pictures 


WD1 = 4 chocolate kisses each 


WD2 = $3.00 

WD3 = 10 cards 
WD4 = 6 plants 
WD5 = 4 carols 


WDG = 6 tee shirts each 


WD7 = 3 eggs 
WD8 = 4 people 
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Number Line (from Hundreds Chart) 


(If possible, laminate the chart.) Cut the chart so that you have 10 lines with 10 
numbers each. On the blank square next to the 105, put a piece of Velcro or a rolled up 
piece of tape; attach to the back of the 1-91 column. You'll then be able to line up the 
numbers from 1-100 in a straight horizontal line! 


ejeje 


ШЕ 
je een so n] 
jer|ee es les es eo 67] 00] 69 
л |72 | 5 | + тоте 77 |ve | те јео 
EIER 
21] 22} 26] 94 |25 oo er oe] o [о 


326 Appendix B8 / Number Line Addition 


1) 


Number Line Addition 


П+ 77 ни 


аео 
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Number Line Activities 


The objective of frequently using a number line is to help the student develop 
a visual picture of the number line in hie or her mind, and be able to relate the 
abstract numbers to it. Some activities for practicing using a number line are: 


Using a line 1-10, put the corresponding number of objects on each of 
the squares of the number line. For example, put 4 poker chips or 
buttons on the 4 of the number line. 


Using a line 1-30, count forward from any number except for 1. 
For example, count to 15, starting with 5. 


Using a line 1-30, name the numbers that are one more or one less than 
any number. For instance, point to 5, and say, “What number is one more 
than 5? What number is one less than 5?” 


Using a line 1-50, show which number is larger or smaller. For example, 
put a finger on number 31, then put another finger on 44. Which one is 
larger or closest to the end of the line (DO)? 


Practice adding using the number line. For example, 8 plus 4 (hops) 
more (9,10,11,12) = 12. 


Practice subtracting using the number line. For example, 22 minus 5 
(hops) less (21, 20,19,18,17) = 17. 


Using a line 1-50, skip count by 2s—hopping 2, 4, 6, 8, 10, 12, 14, etc. 
Using a line 1-50, skip count by 5e and by 105. 
Skip counting (visualizing a number line) may be used for beginning 


multiplication and division. For example, if you start at O and take 5 
hops, you land on 10 (5 x 2 = 10). 
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a de 
TOL 


Addition Workeheet 

2) 99 2) 65 
+90 +99 

6) ZO 7) 8 e 
+22 +19 

? 41 "D 
+40 


+70 


4) 95 
+11 


8) 56 
+76 


mo on) 
+26 
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Menu Flan Form 
DAY 1 DAY 2 DAY 3 


Main dish 


| ғоор CALORIES | Foo | CALORIES 


Main dish 


Main HEC A 


Side dishes Ki Side dishes NE Side dishes Bn 


Е 


Other Other 


Other 


TOTAL: TOTAL: TOTAL: 
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Calories and Food 


CALORIES 


Hamburger 

Big hamburger (Whopper) 
Burrito 

Chicken sandwich 

Roast beef andwich 
Lunch meat sandwich 
Ham & cheese sandwich 
Pizza (2 pieces) 

Big Mac 


Cherry pie 
Shake 

Ісе cream 

Frozen yogurt 
Sundae 

Candy bar 

Choc. chip cookie 
Cake 

Jell-O 


SIDE DISHES 
French fries 
Fotato chips 
Bread (1 slice) 
Baked potato 
Mashed potatoes 
Rice 

Macaroni & Cheese 
Baked beans 


| FOOD _____ CALORIES | 


FRUITS / VEGETABLES 
Lettuce 
Green beans 
Mushrooms 

Tomato 

Corn 

Fruit cocktail (1/2 cup) 
Feachee (1/2 cup) 
Apple 
Вапапа 
Orange 
Strawberries 


10 


Diet pop 

Regular pop 

Milk 

Coffee/Tea 

Coffee/Tea (cream & sugar) 
Water 


CONDIMENTS 


11. butter 

11. Margarine 
Gravy (1/4 cup) 
Mayonnaise 
Ketchup 
Mustard 

Relish 


Check the items wanted for your meal. Write the calorie count for each selection: add to 


find the total calories. 
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Addition Word Froblem Form 


1) READ and understand the problem. |2) DRAW, use number line, or act out 


(Write needed numbers with their labels, 
e.g., + desks) 


(Write the answer sentence with a blank.) 


3) FIND the operation. 4) CIRCLE the operation. 


Will the answer be larger than the biggest 
number in the problem? Larger = Addition 


5) WRITE THE NUMBER SENTENCE. |6) WRITE ANSWER in the blank of the 
sentence in square 1. 


Solve the problem = 
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Addition Word Froblems Worksheet 


1. Ellen collects small pieces of doll furniture. She has 2 tables, 2 sofas, 5 beds, 5 
lamps, and 6 chairs. How many pieces of doll furniture does she have? 


2. Kristy is bringing pop for the school party. She brought 1 carton of orange pop, 2 
cartons of cola, and 4 cartons of lemon-lime pop. How many cartons did she bring? 


3. Greg drove his truck 213 miles on Monday, 40 on Tuesday, 111 miles on Wednes- 
day, and 78 miles on Friday. How many miles did he drive in that week? 


4. Carol played 4 video games before dinner. After dinner she played 4 more video 
games. After she went to bed, she sneaked out and played 4 more video games. 
How many video games did she play that day? 


5. Cindy and Nancy went out to eat for lunch. They both ordered French fries. Cindy 
got 23 fries and Nancy got 31. Now is that fair? How many French fries did they 
get altogether? 


6. Linda collects different pencils. She has 4 pencils with the Olympics logo stamped 
on them, 3 of them were signed by NASCAR drivers, 4 have Disney characters on 
them, and 3 have feathers on them. How many pencils does she have? 


Appendix 815 / Cookie Worksheet 333 


Cookie Worksheet 


Photocopy and cut out 12 cookies for the instructor and for each student. 
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Take-Away Subtraction Worksheet 


Cross out the items that have been taken away. Write down the number of items left. 


1. Allen had & miniature cars. He lent 3 miniature cars to a friend. How many cars does 
Allen have left? Allen has miniature cars left. 


Wasa | Waa asa SN | Waa | wna 
«E om «E «o «3o «uS 
САДУ 
ho =. 


2. Christina brought home 7 hot dogs. Her dog ate 3 of the hot dogs. How many hot dogs 
does Christina have left? Christina hae hot dogs left. 


её у == aN WP QU 
| | EI 
VEU DU un 


3. Мег. Gregg had а rose garden with 12 beautiful red roses. Alex’s young eon pulled out 
5 roses to give to hie mother for Mother'e Day. How many red roses does Mrs. Gregg 
have left in her garden? Mrs. Gregg has red roses left in her garden. 

2р 


4. The Burns had 6 dogs. When the Burns went on vacation, 4 of the dogs barked and 
howled the next night—most of the night. The neighbors called animal control, and 
they took the howling dogs away. When the Burns came come, how many dogs were left 
in their backyard?The Burns found dogs left in their backyard. 
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Number Line Subtraction 


obs 15985 _ 
"50-– 5 = | 18—– 1= 
Oa Pe. "Уб Пе 


"Ele бы. to Ви 
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Types of Subtraction Worksheet 


Write the type of subtraction on the line after the problem. You may just write the letters 
as shown. Choose from: 
T—TAKE-AWAY C—COMPARISON | HC—HOW MUCH CHANGE HM—HOW-MUCH-MORE 


1. Heather is saving to buy a CD. The CD costs $8, but she has only $5 saved up. 
How much more money does she need? 


Type of subtraction 


+ 


2. Mark wanted to buy a bike helmet. The helmet cost $24. Mark gave the cashier 
$30. How much change should he get back? 


Type of subtraction 


5. Faul'e cat had 6 new kittens, and Ryan'e dog had 4 new puppies. Who has the 
most new animals? How many more? 


Type of subtraction 


4. You have 7 packs of gum. Your brother takes 3 packs. How many do you 
have left? 


Type of subtraction 


5. Karryl’s family had their picture taken. The photographer charged $12 for the 
pictures. Karryl gave him $20. Does she get any change back? How much? 


Type of subtraction 


6. Jeff has 10 action figures (Ромег Rangers). He brought 6 of them in his 
suitcase when he came to visit his grandma. How many action figures are still 
left at home? 


Type of subtraction 
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Subtraction with Larger Numbers 


"855 


— 


5 


146 
– 90 


” 980 
—307 


2) 61 
= 

9 45 
-27 

= >. 
—1 


B^ 14 
Ба СА 
? 157 
—12 
? 889 


ООО 


" 49 
m 915, 

8) 21 
—16 

© 706 
-701 
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Word Froblem Form (Subtraction and Addition) 


1) READ and understand the problem. |2) DRAW, use number line, or act out 


(Write needed numbers with their labels, 
e.g. + desks) 


(Write the answer sentence with a blank; 
e.g., Tom has books left.) 


5) FIND the operation. 4) CIRCLE the operation. 


Will the answer be larger than the biggest 
number in the problem? Larger = Addition 


Smaller = Subtraction 


5) WRITE THE NUMBER SENTENCE. |6) WRITE ANSWER in the blank of the 
sentence in square 1. 


Solve the problem = 
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Subtraction Worksheet (Using Structured Form) 


Read the following problems carefully. Use the Word Problem Form (Addition and Subtrac- 
tion) from Appendix B for each problem. 


1. Jared works at the zoo. He needs to build a 97 foot fence around the bear area. 
He has built 62 feet already. How many feet of fencing does he have left to build? 
Jared has feet left to build. 


2. There were 18 elephants drinking at the river. Five elephants walked away. 
How many elephants are left drinking at the river? There are elephants 
left drinking at the pool. 


3. Shawn bought a dozen (12) eggs. He used 6 eggs to make French toast. 
How many eggs does he have left? Shawn has eggs left. 


4. Leslie watches 19 hours of TV a week. Her mother wants her to cut back to 
watching 12 hours a week. How many fewer hours of TV can she watch? 
Leslie can watch fewer hours of TV a week. 


5. Ann made 16 home rune in softball this year. Last year she hit only 5 home runs. 
How many more home runs did she make this year? Ann made more home 
runs this year than last year. 
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Mixed Addition & Subtraction Word Froblem Worksheets 


Use the word problem form (Appendix B) to solve these word problems. Some problems 
are addition problems, and some are subtraction problems. 


1, 


There were 40 people rollerblading at the skating park. 25 more people сате to 
the park. How many people were now rollerblading at the park? There were 
people rollerblading in all. 


. Barbara sold 9 boxes of candy for a school contest. Her goal was to sell 15 


boxes eo she could get a prize. How many more does she need to sell to get the 
prize? Barbara needs to sell more boxes of candy. 


. NicK'e father has a rope and a hose in the garage. The rope ie 58 inches long, 


and the hose is 21 inches long. How much longer ie the rope than the hose? 
The rope is inches longer than the hose. 


. In a theater with 100 seats, 80 seats were full. 15 more people came. How many 


people are there in the theater now? There are people at the theater now. 


. Greg made 23 baskets at the basketball game. He also missed 10 shots. How 


many shots did he take in all? Greg took shots at the basketball game. 


. Emily had 25 spelling words for this week. On Friday she missed 3 of those 


spelling words. How many words did she spell correctly? Emily got spelling 
words correct. 


. Ben got $5 in allowance this week. He also earned $7 babysitting. How much mon- 


ey has Ben received and earned this week? Ben has made dollars this week. 


. There are 15 boys and 11 girls in Amber'e class. How many students does Amber 


have in her class? Amber has students in her class. 
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Menu Board 


Fopcorn 
$1.00 


lemonade 
$1.00 


Feanuts 
$1.00 


342 Appendix 824 / Number Cube Pattern 


Number Cube Fattern 


Cut out pattern on solid lines. 
Fold on dotted linee. (------------- 
Glue opposite tabe together. 
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Sixes Grid Game 


PPP PPP. леи 
1; 
He multiplies the two numbers 


The first student rolls the dice. 


on the dice times each other 
(can use calculator). He locates 
the square where the two 
numbers intersect on the grid 
and writes the answer in that 
Square. 


. The second student then 


throws the dice and fills in the 
answer on his grid. 


. Play continues until one person 


completely fille a line—across, 
down, or diagonally. 


. Later you may want to have 


them cover the entire card. 


344 Appendix B26 / Turnarounds 


Turnarounds 


5x2 = 6 
anes 


= 6 

1x5 = 
a 
a 
а 
яв 
(“exec 
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Multiplying by Ten Worksheet 


Fold this paper into halves, fourths, and then eighths so that you have only one problem 
showing at a time. 


Bks |  5х10= _ 
2 х 10 = 4 х 10 = 


6 x 10= "7 x 10= 


A wd "e x 10= 
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1) 


5) 


9) 


Calculator Multiplication Worksheet 


76 
xO 


52 


66 


2 M 
хо 
? 62 
x5 
о 47 
х 9 


5) 


7) 


11) 


56 
x1 


61 


20 
х 2 


4) 2 e 
хб 

8) 67 
x1 

Ме. - 


xO 
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Calculator Multiplication Worksheet 


? 380 = 7: > 980 ° 964 
xO хб х4 х 4 
5) 54. 6) 1 2 7) 455 8) & 60 
х 7 хб x х9 
+ 131 ? 576 "955 © 550 


348 Appendix B29 / Batter Up Game Board 


D, 
2 u 
SE 
KG 
e 
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Batter Up Game Cards 


Pitched ball hits you in the head. 


Walk to the first or next base. 


\ 
SON 


Punt. Move to firet or next base. 


Џ 
NN 


=> 


Fielder caught your ћу ball. 
You are out. 


X! 


Oteal a baee. 
Go ahead one base. 


ЧУ _ 


Steal a base. 
Go ahead one base. 


Foul ball. Lose a turn. 
i3 


Fielder caught your fly ball. 
You are out. 


IMP — | 


Steal a base. 
Go ahead one base. 


\ 144 


You try to steal а base and аге 
tagged out. 


M! 


Steal two bases. 


\ 
MN 
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Batter Up Game Cards 


Appendix B30 / Batter Up Game Cards (and Answers) 351 


Batter Up Game Cards 


352 Appendix B30 / Batter Up Game Cards (and Answers) 


Batter Up Game Card Answers 


OXON, Ox7242 
or or 
12x 55 = 596 25х11 = 253 


21х7 = 147 48 x7 = 556 
ог or 
&x9=72 5x5=25 


9x9= 86! 7x7=49 
or or 
45 x 22 = 990 37 х 11 = 407 


82x12 = 954 5x9=45 
or or 
4x9=36 735 x 41 = 2995 


45 x = 560 ахо цо 
ог or 
&x45=274 Өхб= 56 
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Batter Up Game Card Answers 


7x5= 35 
or 
22 x 45 = 946 


21x35= 0603 
or 
8x353=24 


7x9 = 65 
or 
OIlx12-752 


32 x 42 = 1344 
or 
4х6 = 24 


22x4= 88 
or 
6x8=48 


4х7 = 25 
ог 
DO x11= 616 


&8x7=56 
or 
51x22 = 0602 


7x7=49 
or 
57 х 11 = 407 


54 x 9 = 496 
or 
Ə x ô = 64 


51x 2 =102 
ог 
Әх4 = 52 
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Times 9 Chart 


Appendix 832 / 2s and 3s Multiplication Fact Cards 355 


25 and 5e Multiplication Fact Cards 


356 Appendix B32 / 25 and 35 Multiplication Fact Cards 


25 and 5e Multiplication Fact Cards 


Appendix B32 / 25 and 3s Multiplication Fact Cards 357 


25 and 55 Multiplication Fact Cards 


358 Appendix 833 / 4s and 5s Multiplication Fact Cards 


4e and 5e Multiplication Fact Cards 


Appendix B33 / 4s and 55 Multiplication Fact Cards 359 


45 and 5s Multiplication Fact Cards 


360 Appendix 833 / 45 and 5s Multiplication Fact Cards 


4e and 5e Multiplication Fact Cards 


Appendix B34 / Times Cover Game 361 


Times Cover Game 


362 Appendix B35 / Multiplication Tables—és to 95 


Multiplication Tablee—Oe to 9s 


5) 


9) 


13) 


9 742 


х 9 


Multiplication by One Digit 


AO 
KA: 
° 75 
xX 
" 19 
xO 
3- M 
x7 


4) 


8) 


12) 


16) 
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364 Appendix B37 / Multiplication Facts Checkers 


Multiplication Facts Checkers 


Appendix 839 / Blank Checkerboard 365 


Blank Checkerboard 


366 Appendix B39 / Word Problem Form (All Operations) 


Word Problem Form (All Operations) 


1) READ and understand the problem. |2) DRAW, use number line, or act out 
(Write needed numbers with their labels; e.g., + desks) 


WRITE THE ANSWER SENTENCE with a blank. 
(e.g., Room has desks.) 


3) FIND the operation. 4) CIRCLE the operation. 


Will the answer be larger than any of the numbers 
in the problem? 


Equal Groups 
v 


Larger > ADDITION MULTIPLICATION 


Are the numbere in the problem the eame or equal? 


Smaller -> SUBTRACTION DIVISION 


5) WRITE THE NUMBER SENTENCE. |6) WRITE ANSWER in the blank of the 
sentence in square 1. 


MONUI к == 
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Addition & Multiplication Story Problems 


Use the word problem form in Appendix B to solve the following problems. The important point will to de- 
termine whether the numbers in the problem are the eame or equal. If eo, multiplication will be the most 
efficient process. Students may solve the problems by repeated addition, however. 


1. Gale promised to bring fruit to the picnic. He brought 3 oranges, 7 apples, 9 pears and 5 peaches. 
How many pieces of fruit did he bring? 


Gale brought pieces of fruit to the picnic. 


2. Marquita bought 3 DVD's each week for 7 weeks. How many DVD'e did she buy? 
Marquita bought DVD's in 7 weeks. 


3. Nancy made 4 potato pancakes for Greg, 4 pancakes for Cindy, 4 pancakes for Linda, 4 pancakes for 
Barbara and 4 pancakes for Gale. How many potato pancakes did she make? 


Nancy made 


pancakes. 


4. Leslie collected toy pigs. She put 3 pigs in each of the 5 windows of her house. How many pigs does 
she have in the windows of her house? 


Leslie hae.  pige in the windows of her house. 


5. Jennie had 2 gerbils. Those gerbils had 6 baby gerbils in October; in December they had 5 more baby 
gerbils. How many gerbils does Jennie have now? 


Jennie has gerbils now. 


€. Ann took 3 pictures of her family every day of their vacation. They were on vacation for & days. How 
many pictures did Ann take while they were on vacation 


Ann took pictures on her vacation. 


7. Tom has 2 pair of boots, 3 regular pairs of shoes and 2 pair of gym shoes. How many pairs of shoes 
does he have 


Tom has ___many pair of shoes. 


8. Using the numbers in problem 7, how many actual shoes does Tom have? Remember that a pair of 
shoes has 2 shoes in it. 


Tom has actual shoes. 


9. Ellen went to the library 2 times a week. She got 4 books every time that she went. How many books 
did she get in a week? 


Ellen got books from the library in a week. 


10. Kathy gave two pencils to each of her 7 friends. How many pencils did she give away altogether? 


Kathy gave away pencils. 


368 Appendix B41 / Simple Calculator Division Problems 
Simple Calculator Division Problems 


1) 2) 3) 4) 


5/60 4/40 2)44 8/72 


5) 6) 7) 8) 


Sho 210 1764 6/54 


9) 10) 11) 12) 


7/63 2724 6/90 2/28 
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Division Tic-Tac-Toe Game 


370 Appendix 842 / Division Tic-Tac-Toe Game 


Division Tic-Tac-Toe Game 
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Division Tic-Tac-Toe Game 


372 Appendix B43 / Calculator Division Problems 
Calculator Division Problems 


1) 2) 3) 4) 


6/78 5/305 9/369 7/630 


2/66 1/498 2/86 8/480 


5/130 2/622 2/74 1225 
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Division Problems Checked by Multiplication 


1) 2) 3) 4) 


4/16 7/84 3/24 4/28 


5) 6) 7) 8) 


5/20. 8/96. 3/2 6712 


9) 10) 11) 12) 


3/99 8/48 5/25 9/54 


13) 14) 15) 16) 


7/84 321 963 816. 


374 Appendix B45 / Fraction Strips 


Fraction Strips 


Pieces 


_- | „| | | | ој е| | 9] 5 
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Domino Fraction Board—' 


376 Appendix 846 / Domino Fraction Boards 


Domino Fraction Board—2 


Appendix 846 / Domino Fraction Boards 377 


Domino Fraction Board—3S3 


378 Appendix 847 / Domino Fraction Cards 


|900 о jooo 
olooo “ө!өөө 
je,* о 19,9 
elo o olo o 
jee o jee 
ele o “ele o 
leo ® 19, 
el ө el e 
je 
el o 


ах оя 


орле? ио!доел4 оишопй 
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jooo ө |000 о сјесе о 
olooo cleee ө eleee о о! 
102 о 19,9 © оро ө ee? 
olo o olo o e ele e o o 
оо о [оо o ojo o 

ele o “ele o o olo o 

leo ® 1*, 
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380 Appendix B48 / Fraction Strips Worksheet 


ај, Al, We *[; Blo Me V Ућ h 
10142621) 294 04 4х2и идеш puey 4904 
эца uo SU0!4 98.4 бимојцо} 294 Јо 2uo 4n4 'и014282) € ee ejenbe duae џодову әцд јо qied рәреце oua 4euw eunti] 


429u940M 01145 и0!42624 


5) 


9) 
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Equivalent Fractions Worksheet 
Use the Fraction Strips Worksheet (from Appendix B) to work these problems. 


2) 3) 4) 
o MEM p ЖЕР ИНЕ. orem i cn os 
8 4 10^ 9 6 3 6 1 
6) 7) 8) 
Meere L MN t ENDS T UR 
ш; 6-9 Bu 4-8 
10) 11) 12) 
hi Pn ME к URS ccm v 
o 1 ц 8 D o 9 10 
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Ferimeter Worksheet 


Figure out the perimeter (amount of fence needed) for each rectangle. 


1 13 ft 
9 ft. 
2. 10 ft. 
20 ft. 
5. 27 ft. 
7 ft. 
4. 40 ft. 


6 ft. 
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Andy's Play Area 


384 Appendix B52 / Square Inch Pieces 


Square Inch Pieces 


Appendix 853 / Perimeter and Area Worksheet 385 


Ferimeter and Area Worksheet 


Figure out the perimeters (fences) of the following backyards. Then figure the 
area (amount of grass sod needed), in square feet, of the backyards. 


EXAMPLE 


50 ft. 


Perimeter — 30 + 20 + 30 + 20 = 100 feet 
Area — 30 x 20 = GOO square feet 


386 Appendix 854 / Quarter Clock 


Quarter Clock 


Quarter ‘til Quarter after 


Quarter ‘til Quarter after 


Half past 


Appendix 855 / Activity Strips for Time Matching Game 387 


Activity Strips for Time Matching Game 


Cut out the activity strips. Put the activity strips in a pile, face down. The player draws 
one activity strip. He tries to find an appropriate time from the time cards, placed face 
up on the table. If he is correct, he takes strip and time card. If incorrect, he returns the 
strip to the bottom of the pile. Another player takes a turn. The winner is the one who 
has the most activity/time card pairs. 


1. Sleep at night. 


2. Go to an amusement park and go on 
rides. 


3. Brush your teeth. 


4. Dress for school or work. 


5. Dress for winter outside (coat, hat, 
boots, etc.) 


€. Make a jelly sandwich. 

7. Eat breakfast. 

б. Go to and see a movie. 

9. Length of one cartoon show on TY. 


10. Make your bed. 


388 Appendix 855 / Activity Strips For Time Matching Game 


Activity Strips for Time Matching Game 


Appendix 856 / Game Cards for Time Matching Game 389 


Game Cards for Time Matching Game 


Cut out each time card. Put the time cards, face up on the table. 


390 Appendix 857 / Answer Sheet for Time Matching Game 


Answer Sheet for Time Matching Game 


ACTIVITY TIME 


1. Sleep at night. 
2. Go to an amusement park and go on rides 
3. Brush your teeth. 


Appendix 858 / Food Temperature Danger Zone Chart 391 


Food Temperature Danger Zone Chart 


Keep the temperature of hot food above 140°F / 60°С. 


Keep the temperature of cold food below 40°F / 4°C. 


Do not let food sit at in-between temperatures (between 40 and 140°F or between 
4 and GO°C) for more than 2 hours. 


Appendix 860 / Reading Prices Worksheet 393 


Reading Prices Worksheet 


If the student can write out the numbers, have them write the numbers as done in 
example. If not, have the student read the prices out loud to an adult. 


DECIMAL 
HUNDREDS TENS E POINT WALL CENTS 
as -— 


219 _ / z 
Four Hundred pss Three "Y J 


394 Appendix 861 / Blank Checks 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"0000000005 O0O0000000w 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"000000000 00000000w 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"0000000005 00000000 


Blank Checke 


Check Number 


Signature 


Check Number 


Example 
$4 


Signature 
Check Number 
Example 
$4 Ta 7 


Signature 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"000000000 00000000" 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"0000000005 00000000" 


Name 
Address 
Phone 


PAY TO THE 
ORDER OF 


"000000000 00000000" 
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Blank Checks 


Check Number 


Signature 


Check Number 


Signature 


Check Number 


Signature 


396 Appendix 862 / Calculator Money Worksheet 


Calculator Money Worksheet 


? $152.62 7 $41.64 » $184.47 9 $7.74 
- $8.06 + $62.51 - $36.97 - $4.78 


? $201.83 % $317.11 7 $322.96 7 $70.21 
+ $116.91 - $81.22 + $280.60 - $61.63 


9 $219.75 $111.34 " $152.62 ° $274.71 
+ $147.14 - $31.92 - $8.06 + $128.89 


Appendix 863 / Next Highest Dollar Worksheet 397 
Next-Highest-Dollar Worksheet 


Sample Items 


Winter Jacket-—$68.66 


Radio Boom Box— TV series on DVD— 
$56.82 $35.35 


Gym Shoes—$47.22 


(Put in student’s preferred item.) 


Model Railroad Care— 
$29.56 


(Put in etudent'e preferred Item.) 


(Put In etudent'e preferred Item.) 


Packpack—$14.02 


(Put in etudent'e preferred Item.) 


Shirt —$22.56 


(Put in etudent'e preferred Item.) 


Tennis Racket—$37.44 


398 Appendix 864 / Large Coin Pictures 


Large Coin Pictures 


Appendix 865 / Small Coin Pictures 399 


Small Coin Pictures 


400 Appendix B66 / Nickels Worksheet 


Nickels Worksheet 


The total amount of money is 


Appendix 867 / Dimes Worksheet 401 


Dimes Worksheet 


The total amount of money is 


402 Appendix 868 / Dimes and Nickels Worksheet 


Dimes and Nickels Worksheet 


The total amount of money is ; 


Appendix 869 / Quarters Worksheet 403 


Quarters Worksheet 


The total amount of money is х 


404 Appendix B70 / Mixed Coin Worksheet 


Mixed Coin Worksheet 


The total amount of money is А 
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Mixed Coin (Including Fennies) Worksheet 


The total amount of money is , 


406 Appendix B72 / Tuo Coin Bingo 


Two Coin Bingo 


$0.20 $0.50 $0.50 
$0.15 $0.10 $0.20 
$0.50 $0.55 $0.50 


$0.55 $0.20 $0.15 
$0.10 $0.50 $0.30 
$0.15 $0.30 $0.10 
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Three Coin Bingo 


$0.40 $0.55 $0.25 


408 Appendix 873 / Totaling Your Shopping List 


Totaling Your Shopping List 


Total each group of the shopping list. Then total all the groups. 


1. 1 loaf of bread $1.45 
1 package of cookies $2.69 
1 package of bagels $1.89 
2. 1 half gallon of milk $1.54 
1 quart of orange juice $1.11 


1 package of cheese elicee $2.45 


5. 1can of peaches $ .69 
1 can of peare $1.44 
1 bottle ketchup $1.99 
4. 1 head of lettuce 9.77 
1O applee $5.22 
1 bag of green grapes $1.99 


Total for Liet 


TOTAL: 
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Shopping for One Worksheet 


We will assume that the grocery store will give the divided price for one item. 
Divide the dollar amount by the number of items to find the price for one item. 


| 2jop9oo 1= 
2. O TOFS AOO = 
Э. Dfor$0.00 1 = 
4. 2 for $3.00 1 = 
B. Dfor 95.00 1= 
Ө. 107107%2:00 15 
7. @for$i2.00° Те 
Ə. 2 for $4.00 1 = 
У Stor 10:00 Те 


10. 5#ог $ 60 ke 
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Cut out “Which Price is Beet?" cards 
and use them for the game. 


Appendix 876 / Which Price is Best? Game Cards 411 


Which Price is Best? Game Cards 


Which price is best? 2 pt. | Which price ie best? 


aes | Ё 
ј | Store В—8 oz. for $0.24 — Tr Store B—$2.00 


Store A—20 oz. for $0.40 № 
EN 


Popcorn 


Which price ie beet? 2 pt. 


E Store В—10 oz. for $1.00 
Store A—4 oz. for $1.00 E 


Brownies 


Which price is best? 


_ dx 
( = \ 
QD Store A—2 Ib. for $1.00 
w = CNL 
( NA 
Store B—4 Ib. for $1.60 <x 3 Фи 
Ss 
Peanuts 


Which price is best? 


Which price is best? 2 pt. 


Store A—$1.50 


2 pt. 


3 pt. 
2! 
Store А—2 Ib. for $1.00 


Store B—2 Ib. for $2.00 Store B—3 Ib. for $2.40 


Candy Apples 
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Which Frice is Best? Game Cards 
Which price is best? 


2 pt. | Which price is best? 


2 pt. 
Store B—4 Ib. for $4.00 


Store B—2 Ib. for $1.00 
Store A—8 |b. for $6.40  « 


Store А—5 Ib. for $1.00 
Bananas 


Tomatoes 
Which price is best? 


2 pt. | Which price is beet? 2 pt. 
© Store В—10 oz. Тог $1.00 | 


Store А—2 for $1.00 


Store A—12 oz. for $2.40 C2» Store В—2 for $2.00 = ' 


Lemons Doughnuts | 
Which price is best? 2 pt. | Which price is best? 


2 pt. 
Store A—4 Ib. for $8.00 К 
4 


Store B—5 Ib. for $15.00 Store В— Ib. for $6.00 


Hot Dogs 
Which price is best? 


5 pt. | Which price is best? 5 pt. 
Store A—4 oz. for $1.00 
Store B—12 oz. for $3.60 


Carrote 


Red Hot Feppere 
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Which Price is Best? Game Card Answers 
Which price is best? 2 pt. | Which price ie best? 2 pt. 


1097 Store B—$2.00 
> 


SS 


Store A—$2.20 _ a 


- 


Fopcorn И Sundae — 


Which price is best? 2 pt. | Which price is best? 2 pt. 


E 1 Store B—10 oz. for $1.00 
Store A—4 oz. for $1.00 p 


Brownies 


Which price is best? 


- (i x 
( Ns. N 
AD Store A—2 lb. for $1.00 
W = ( «а 
( Мо 
Store B—4 Ib. for $1.60 == 3 We 
Wee 
Feanute 


Which price ie beet? 5 pt. | Which price ie beet? 5 pt. 


2. 
Store А—2 Ib. for $1.00 


Store B—2 Ib. for $2.00 7 Store В— lb. for $2.40 


Candy Apples 
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Which Frice is Best? Game Card Answers 


Which price is best? 2 pt. | Which price ie best? 2 pt. 
3 $ 
< Store B—4 Ib. for $4.00 Store B—2 Ib. for $1.00 


5 e % 4 
Store А—#ё lb. for $6.40 < Store A—3 Ib. for $1.00 am 


Bananas 5 Tomatoes 


Which price is best? 2 pt. | Which price ie best? 2 pt. 


Exil Store A—2 for $1.00 
Store B—10 oz. for $1.00 | 
Store А—12 oz. for $2.40 ©) Store B—2 for $2.00 = 


Lemons Doughnuts 


Which price is best? 2 pt. | Which price is best? 2 pt. 


. Store A—4 Ib. for $8.00 Ga Store A—2 lb. for $2.00 


Store B—3 Ib. for $6.00 


Which price 16 best? 5 pt. 5 pt. 


Store А—5 16. Тог $1.50 Store A—4 oz. for $1.00 


x wf > /, 
ЖА, SAME LO? $8 
Store B—2 Ib. for $1.00 ys 


Carrote Red Hot Feppere 
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Grocery Shopping List 


Please work with your parents or your supported living provider to choose 4 food items 
that you can purchase for your family or roommate group. Choose the items, then ask 
your parents or provider what they estimate as the price for each item. Write their 
estimated cost on the worksheet in the column labeled Estimated Cost. Add up the 
estimated cost of the four items and see how much money you need to bring. Have your 
parents or provider provide you with enough cash to buy the four items. 


Then go to the grocery store with your calculator and worksheet. Get the four items 
at the store. Each time, write the actual cost of each item on your sheet. Before you 
checkout, add the exact cost of the items on your calculator. Don't forget to put the 
decimal point in correctly. Then check out. Save your receipt to compare it with your 
worksheet. If your items are food, there will probably not be tax. Bring your worksheet 
and receipt to class next week. (There will be a prize!) 


Item that you want to buy Estimated Cost 


Ex., 1 package of red Jell-O ($ 97) 


(Сри 42130 yna nof pup то) 


то 
pus 
О 
О 
са 
© 
E 
(е) 
© 
© 
> 
© 
S см 
17 
fe) 
n 
о 
© 
мл 
~ 
3 
= 
с 
nm 
са 
Ra! 
то 
с 
o 
о. 
Q 
T 
о 
а 
+ 
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Грир тэ) 


(foy 4210 yna шо 


the Mall 7 


pA дА 


418 Appendix 880 / Let's Go to the Mall Game Cards 


Let'e Go to the Mall Game Carde 


Football Sundae Ping Fong Faddles 


Bicycle Brownies Book on Wizards 
C | n 
Ф 


Cookie 


Guitar 


Appendix 880 / Let's Go to the Mall Game Cards 419 


Let’s Go to the Mall Game Cards 


Sandals Flip Flops Goggles 


$41 
Swimsuit Men’s Shirt Women’s Skirt 


Hamburger & Onion 
.. Ringe 


Hiking Boots 


$88 


420 Appendix 880 / Let's Go to the Mall Game Cards 


Lets Go to the Mall Game Cards 


Headphones Rollerblades Computer 


Children’s Picture 
ook 


"mw "Can, é we 
wr 
e 


an You? „№ 


Dominoes 
q fx 


Appendix 881 / Let's Со to the Mall Shopping Tally Sheets 421 


Shopping Tally Sheet 


Shopping Tally Sheet 


AMOUNT ON DEBIT CARD: $200 AMOUNT ON DEBIT CARD: $ ___ 


Item 1—Subtract from 
debit card balance 
AMT. LEFT ON DEBIT CARD 


Item 2—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 3—Subtract from 
debit card balance 
AMT. LEFT ON DEBIT CARD 


Item 4—Subtract from 
debit card balance 


TOTAL MONEY LEFT 


AMOUNT ON DEBIT CARD: 


Item 1—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 2—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 3—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 4—Subtract from 
debit card balance 


TOTAL MONEY LEFT 


Item 1—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 2—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 3—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 4—Subtract from 
debit card balance 


TOTAL MONEY LEFT 


Shopping Tally Sheet 


AMOUNT ON DEBIT CARD: $ ___ 


Item 1—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 2—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 32—Subtract from 
debit card balance 


AMT. LEFT ON DEBIT CARD 


Item 4—Subtract from 
debit card balance 


TOTAL MONEY LEFT 


422 Appendix B82 / Let's Go to the Mall Store Key 


Let’s Go to the Mall Store Key 


Sweet Shop Music & Electronics Store 
п [се cream cone = CD Holder 
= Cookies и Music CD 
m Sundae и Guitar 
m Brownies и Headphones 
m Radio 
Sports Store = Computer 
= Bicycle 
и Baseball Glove Shoe Store 
= Football и Gym Shoes 
= Swim Goggles m Hiking Boots 
и Swimsuit и Flip Flops 
= Ping Fong Paddles и Sandals 
= Rollerblades 
m Hiking Boots Toy Store 
= Bicycle 
Clothing Store m Dominoes 
= Sweatshirt = Action Figures 
m Men'e Shirt и Stuffed Bear 
a Fajamas и Toddler Doll 
= Women’s Skirt 
a Swimsuit Food Court 
= Hamburger & Onion Rings 
Bookstore и Salad 


= Book on Wizards 
= Children’s Picture Book 
и Dictionary 


Appendix 883 / Estimating Sales Tax Worksheet 423 


Estimating Sales Tax Worksheet 


Estimate the amount of sales tax needed for a purchase. Use 10% because it can be 
figured quickly by moving the decimal point one place to the left. Most state sales tax 
will be less than 10%. You may also have the student total the Price and Estimated Tax. 


Price Estimated Tax Total (if desired) 
1. $27.50 $2.75 $30.03 
2. $14.53 
5. $77.70 
4, $36.50 
5. $12.75 
6. $28.22 
7. 925.00 


TOTAL: 


424 Appendix B84 / Get a Life Game Board 


Appendix B84 / Get а Life Game Board 425 


ими пз иша зе шен тз Dae шз шы шшш шын M шып сыш шышы тюш тїк пыш тыш эшк шыш шышы шы шш пы шы шл тшш шщ ESE RSS ныш з=н шт тыт кв кшт тән жшт SERRA шеш тып эшк || ги еј UNIT јр јр јр 


(Cut and join with other half.) 


426 Appendix B85 / Where Does the Money Go? 


s4u99| s4u99 
2oue|eg 


TWLOL 


94u25| саеђод|  94us2| завод 


+) шея -) Кид 
402) Кәиоү\ 244 згод 2424M 


åt! 9! 38UM, 22190 | # 


Appendix 886 / Budget Planning Worksheet 427 


Budget Planning Worksheet (Weekly) 


(essentially for items that the student can control) 


Planned Expenses: Cost 
1. — 
2: Ф____ 
e M 
zh $_ 
My Money: Cost 
Saved Money Ф 


New Money (job earnings, allowance) 
Other Money (gifts, etc.) 


— 
=_= 
TOTAL Money Available to Spend $ 


What | Actually Spent: (can use initials for items) 


TOTAL SPENT $ 


Item Cost 
1 $ 
2. $ 
i == а 
4. ф____ 


| had enough money. (yes or no) 


428 Appendix 887 / Wants ог Needs Worksheet 


Wants ог Needs Worksheet 


Place the items below in the correct column. Add other items that apply to the students. 


m milk m juice = potato chips m rent 
m movie ticket m macaroni & cheese m underwear m moped 
m bed m i-Fod m cable TV = 

= = a Е 


(There may Ре variations on what the students think аге needs or wants. Have the 
student explain why that item is a need and you make a judgment on it.) 


Appendix 888 / Banking Deposit Slips 429 
Banking Deposit Slips 


DEPOSIT TO THE ACCOUNT OF: | | DoLLARS | CENTS. 
CC USE A 
[Ses — |—— РИНЕ 
NONSE, Se л 
aa GENE NE 
BANK of... 0. aes (eae ERE! 
a P NEN MARS 
| tesscasu f o | 
0987L540:012345b78 | ПЕРОЗТТОА. | | | 


DEPOSIT TO THE ACCOUNT OF: em mrt. DOLLARS | CENTS 


CURRENCY 


BANK of 


uso — | — | — 
09876540:012345b78 | рЕРОФТТОТА.__ | | 


DEPOSIT TO THE ACCOUNT OF: rl" "lH DOLLARS | CENTS 
CURRENCY 


BANK of 


LESS CASH 
0387b580: 012385578 


430 Appendix 889 / Simulated Payroll Check 


Simulated Fayroll Check 


Main Street Bakery 27155 


Social Security Мо. | Period Beginning Period Ending 

Earnings Hrs Current Amount Year to Date Deductions Current Amount Year to Date 

=12.00 40 $480.00 514440.00 Federal $4.41 214.43 
FICA $29-7b $89.28 
Medicare $b-4b =00. 24 
State $13.55 $40.65 
City $4.40 $14.40 
County $e. ЦО $7.20 
Health $71.05 $013.15 
Disability $2.25 ФБ. 75 


Main Street Bakery 22155 
12812 Main Street 
Mainville.s USA 


ву Three Hundred Fourty-Four and 42/100 


02/22/08 | $344.42 


TO THE lov Date Amount 


FIRST BANK OF MAINVILLE 
MAINVILLE. USA 


||:02155 678 |:072006789|:1236978 
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Check Forms 


PAY TO THE 
ORDER OF 


Bank 
1 Main Street 
Anywhere, US 10001 
FOR 
':17138066'• 2287057592"  0101'" 


DOLLARS 


PAY TO THE 
ORDER OF 


DOLLARS 


^» Bank 
1 Main Street 
Anywhere, US 10001 
FOR 
':17138066'" 2287057592" 0101" 


PAY ТО THE 
ORDER OF 


Bank 
1 Main Street 
Anywhere, US 10001 


FOR 
1517138066'= 2287057592" . 0101" 


DOLLARS 


432 Appendix 891 / Writing Out Check Numbers in Words 


Writing Out Check Numbers in Words 


Write out in words the money amounts that are given here. Do not forget that the tens 
and ones are written together as a two digit number. The cents are also written as a two 
digit number. Here are some of the words that you may have to spell: 


m hundred = twenty m thirty m forty 
= fifty = sixty m seventy = eighty 
m ninety m thousands (later) 


FOR EXAMPLE: 
Numbers _ 


Written-out 
Numbers 


Write out this number in 
words on line below.) 


Appendix B91 / Writing Out Check Numbers in Words 433 


Thousands are the grown-ups that are bigger than hundreds. One thousand is 10 
times larger than one hundred. You need to say the grown-up thousands name 
(One thousand) when you read or write out the number. 


THOUSANDS | HUNDREDS TENS ONES 
(Grown-ups) | (Grown-ups) | (Teens) | (Kids) 


FOR EXAMPLE: 

Numbers _ __ 2 те, = 19 9 E 
Written-out 

табака Two Hundred Thirty | Five 


(Teacher or parent: write 
in numbers that the 
student would likely use. 


; 
рр ; 


434 Appendix 892 / Shape Cards 


Shape Cards 


Appendix 893 / Measuring Angles Worksheet 435 


Measuring Angles Worksheet 


Note: A ray ie a part of a line. Two rays that meet at one point make an angle. 


ray angle 


ray 


Measure the following angles with a protractor: 


HU dl 


436 Appendix 894 / Data Form 


Data Form 


Appendix 895 / Decimal Tenths Strips 437 


edi46 344421 |ewl[0q 


438 Appendix 895 / Decimal Tenths Strip 


edu46 euque| jew 


Appendix 896 / Hundredths Chart 439 


О О О 


Hundredths Chart using pennies 


440 Appendix 897 / Comparing Decimals 


Comparing Decimals 
Hundredths—a whole divided into 100 parte 


Shaded on 20 
parts out of 


100 = 


Ө 


B Tenthe—a whole divided into 10 parts (strips) 


Shaded on 2 
parts out of 


10 = 


.20 


Appendix 897 / Comparing Decimals 441 


Put the shaded parts of the square in order by size: 


The square with the biggest shaded part is 
The square with the middle-sized amount of shaded area is 


The square with the smallest amount of shaded area is 


442 Appendix 898 / Place Value Fat Mat 


Place Value Fat Mat 


TENS ONES | TENTHS HUNDREDTHS 


read together | read together 


Е 
| 
X 


|: | | 
H 
NE | 
A || 
| | 5 
Е | 
| И 
x ce Ў 
|| 
i 
ш 


Appendix 899 / Place Value Fat Mat—Money 443 
Place Value Fat Mat—Money 


z 
TENS ONES CENTS 


read together - read together 


| Я 
4 2 E 
k E 
Ж “= 
8 $ 


444 Appendix 8100 / Percents to Decimals Worksheet #1 


Fercents to Decimals to Worksheet #1 


lo: ee с. 
АВ ИДО E 
Oe DhE. Il o. 
4.4 Dies nn 
D. Df ~-  - 
бе ODE —— 
Fe OW oa 
б. 0D = 
9. 14% = 


10. 7%= 


Appendix 8101 / Match '€m Game Board & Custom Die 445 


Match ‘Em Game Board & Custom Die 


i 


r — — 


Cut out the number cube pattern on page 
| | 542. Number the cube ae shown here. 


| 29 | 
uim dis — — п Each player rolls the die and 
| covere the matching percent 
:01 25 © 20 | on his game board. The first 
THE NM — — 4 one to cover the entire дате 
| | 
10 


board is the winner. 


I ee c 


446 Appendix 8102 / Percents to Decimals Worksheet #2 


Fercents to Decimals to Worksheet #2 


Remember that the % sign stands for 1OOthe. There are two ways to change a 

percent to a decimal: 

1. Divide the original number by 100. Example: 50 + 100 = .50 

2. Move the decimal point two places to the left. (This is the quick way.) 
Example: Start with 50 and move the decimal point two places to the left un- 
til you get to .50. 


PART 1: Change the following percents to decimals. 


Тє ЛО жш ус Ош ӘӨЖ =. 2. 9. 956. m. s 
m e E V 25, 6.797 = .——— 10.40% m Lc. 
5.40% =  — (EE ox o--- |. E =з а 
4. 90% = D.'D5S = 12. 60% = 


PART 2: Change the following percents to decimals. Then multiply the decimal 
number times the original price of the item. The answer will be the amount of 
money you save if you buy the item on sale. (You have to subtract that amount 
from the original price to get the final amount of money that you pay, but we are 
not doing that in this worksheet.) 


Original % off Amount of money saved 
p p ae percent to decimal) == off times original price) 
| 15. | $125.00 | OO | MEN = 


a RENE 


esoo] sons | 
wfo] n= | 
по | 600 | ae | 
о | —— s -—— | 
Bosw] ее | 
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dn 44!| 04 2146 24 р|поце под 'зиог ова] 244 иәәм1әд Saul] 244 uo dej} доз 244 4n2 'epieu! 
Squajeainba 41u2249d pue |ешіоәр 244 рие доод, 244 јо 104 244 uo 2^oqe 41148 uom284j 
244 2112 'рјој 244 46 104 244 211645 '2амидбигј ец и! 32046pa€2 Јо 2221d е рјоц 


%©ё LOS 229 
LV Oc L9' 


їиәшиодлиә S4uapn4s ui ngasen y Лио оу pue ај, epnjou| 


LES kaL WOZ 209 
ee GZ’ Go а' 


22214 шоддод 


dej doy 


e|eu22(] pue ‘и01426214 *e1u224294 40} 44€u2 de|J 


448 Appendix 8104 / Go Fish—Math Version 


Go Fish—Math Version 


Appendix 8104 / Go Fish—Math Version 449 


Use 1/6 only if students will have use for it. 


When first introducing the game, color each set of 3 eo they 


have another cue for learning. Make another set with no 


color when they have learned more. 


450 Appendix 8105 / Word Problem Cue Sheet 


Word Froblem Cue Sheet 


NOT Equal Numbers Equal Numbers 


Answer Larger Answer Larger 


ADDITION MULTIPLICATION 


Answer Smaller Answer Smaller 


SUBTRACTION DIVISION 


Appendix 8106 / Word Problems 451 


Word Problems 


The student should be able to solve single-step word problems using the structured 
form. For this exercise, the student will be reminded of the question in the form and 
will be given the answer sentence with a blank, but he will not use the structured 
form. If he is unable to solve the problems that follow, make copies of the structured 
form and have him solve the problems using the forms. 


The Hakes family wanted to plan a surprise birthday party for their Aunt Laurie. They 
planned to invite most of their relatives and many of her friends. They had to plan 
many things. 


1. Laurie’s sister, Ann, invited 12 relatives and 11 of Laurie’s friends. How many guests were 
invited? 


ш Will the answer be larger than the number of relatives or the number of friends? 


m Ann invited guests to the party. 


2. 10 relatives and 10 friends were able to come to the birthday party. How many guests 
could come? 


ш Will the anewer be larger than the number of friends or the number of relatives who 
could come? 


ш guests could соте to the party. 


3. There are 5 people in the Hakes family. How many places should Ann set at the dinner ta- 
ble? (Remember that the family and all the guests each need a place at the dinner table.) 


m Will the number of places at the table be larger than the number of guests or the 
number of people in the family? 


m Ann will set places at the dinner table. 


4. Every member of the Hakes family (5) got 3 presents for Laurie. How many presents did 
Laurie get from the Hakes family? 


ш Will the answer be larger than the number of people in the family or the number of 
presents they each bought? 


B Laurie got presents from the Hakes family. 
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5. Katri bought 3 packages of hamburger buns for the party. Each package had 24 buns in 
them. How many buns did Katri buy? 


m Will the answer be larger than the largest number in the problem? Are there equal 
sized groups of numbers? 


= Katri bought hamburger buns 


€. Heidi bought 10 pounds of hamburger. If each pound of hamburger makes 4 hamburgers, how 
many hamburgers would the 10 pounds of hamburger make? 


ш Will the answer be larger than the largest number in the problem? Are there equal 
sized groups of numbers? 


m 10 pounds of hamburger will make hamburgers for the party 


7. Heidi wants to make 48 cups of punch for the party. If there are 16 cups in a gallon, how 
many gallons of punch does she need to make? 


m Will the answer be larger than the largest number in the problem? Are there equal 
sized groups of numbers? 


m Heidi needs to make gallons of punch for the party. 


8. Jeff bought a cake mix for $1.10, frosting for $1.00, birthday candles for $1.00, and ice cream 
for $4.00. How much did Jeff spend for the party food? 


ш Will the answer be larger than the largest number in the problem? Are there equal 
sized groups of numbers? 


m Jeff paid $ for food for the party 


9. Katri bought balloons for the party for $3.00. She gave the clerk a 5 dollar bill. How much 
change should the clerk give her back? 


m Will the answer be larger than the largest number in the problem? Are there equal- 
sized groups of numbers? 


= The clerk gave Katri $ back in change. 


10. Laurie was very surprised when she came home and all the people yelled, “Surprise!” There 
were 26 people at the party. An hour later, Ann counted 20 people still at the party. How 
many people had left the party by then? 


ш Will the answer be larger than the largest number in the problem? Are there equal 
sized groups of numbers? 


= ^ people had left the party an hour later. 
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Finding the Average 


. Heinz got 20 on the science test. Kathy got £O, Ruth got 70, Carol got 70, and Gale got a 
score of £O. What was the average score of the group? 


Rewrite the answer sentence: The average score of the group was 
Add all the scores together: 90 + 80+ 70 + 70 + 80 = 390 

Divide the answer by the number of scores: 390 divided by 5 = 78 
Put the answer in the anewer sentence: The average score of the group was 78. 


. The scores on the spelling test were 30, 100, 90, 70, 100, and 90. What was the average 
score on the spelling test? 


Rewrite the answer sentence: 
Ada: 

Divide: 

Put in anewer: 


. Allen ate 3 potato pancakes. Scott ate 6, Steve ate 2, Brenda ate 2, and Bryan ate 2 
pancakes. What was the average number of pancakes that were eaten? 


. McKenzie sold 18 packages of cookies, Shelby sold 12 packages, Torrie sold ZO packages, 
Veronica sold 13 packages, Rachel sold 11 packages, and Madison sold 10 packages. What was 
the average number of packages of cookies that the girls sold? 


. Kristi bought 22 holiday presents, Jennie bought 25 presents, Greg bought 30 presente, 
Cindy bought 25 presents, Maria bought 20, Barbara bought 28, and Linda bought 4 
presents. What was the average number of presents bought? 


. Dana borrowed 3 books from the library, Sean borrowed 4, Sandy borrowed 3 books, Jabari 
borrowed 5, Rhonda borrowed 5, and Tina borrowed 4 books. What was the average number of 
books borrowed? 


. On vacation Mark took 33 pictures, Heather took 22, Раш! took 40 pictures, Karryl took 24, 
Scott took 20, Jeff took 45 pictures, and Heidi took 12 pictures. What was the average 
number of pictures that each took? 
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Appendix B& 
1—18 
2—12 
5—15 


10—17 


Appendix BiO 
7 
2—199 
3—184 
4—106 
5—46 
6—61 
7—107 
2—152 
9—102 
10—81 
1—95 
12—96 


Appendix B14 
1—15 


ANSWERS 
Appendix BIG Appendix B19 
1—5 1—935 
2—4 2—55 
5—9 5—14 
4—2 4—14 
5—52 
Appendix B17 6—15 
1—5 7—125 
2—9 5—5 
5—25 99—675 
4—1 10—11 
5—25 11—554 
6—17 12—5 
7—19 
2—5 Appendix B21 
9—21 1—55 
10—95 2—15 
5—6 
Appendix B18 4—7 
1—HM 5—11 
2—HC 
a Appendix B22 
4—T 
1—65 
5—HC 
с 2—6 
5—57 
4—95 
5—55 
6—22 
7—12 
8—26 


Appendix B27 


1—50 
2—50 
5—20 


Appendix B28, 


page 1 
1—0 


2—0 


(2—0 
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ANSWERS 

Appendix B28, Appendix B40 Appendix B42 
1—0 2—21 
2—192 5—20 
5—5920 4—15 
4—5656 9—15 
5—378 6—24 
6—72 mcd 
7—455 5—14 
8—7920 9—6 
9—12] 10—14 
10—4032 
15598 Appendix B41 
12—1100 1—12 

2—10 
Appendix B36 5—22 
1—4614 4—8 
2—6678 D 
5—160 oy 
5—0 8—9 
6—0 9—9 
7—#200 10—12 
8—22 1—15 
9—0 12—14 
10—144 
1—0 
12—0 
15—260 
14—4557 
15—217 
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Appendix B43 
1—15 
2—61 


ANSWERS 
Appendix B49 Appendix B62 
1—5 1— $144.56 
2—1 2—%10415 
5—2 3—$147.50 
4—5 4—%2.96 
5—5 5—$318.74 
6—6 6—$235.29 
7—1 7— $603.56 
5—6 E—$8.58 
9—2 I—$366.89 
10—2 10—$79.42 
11—68 1— $153.56 
12—4 12—$403.60 
ee B50 Appendix B63 
2—60 
5—65 
4—92 
Appendix B53 
1) Р=74 A=330 


2) P=68 A=225 
3)P=66 A=242 
4)F-80 A=384 


Appendix B66 
30 


Appendix B67 
60 


Appendix B68 
45 


Appendix B69 
5O 


100 
75 


Appendix B70 
40 


Appendix B73 
1—$6.03 


2—$4.90 
5—$4.52 
4—%5.98 
5—$21.23 


Appendix B74 
1—$2.50 


2—92.54 
2—491.20 
4—%0.58 
5—$1.00 
6—$0.20 
7— $2.00 
2—%2.00 
9—$1.11 
10—$0.20 
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1—90 

2—45 

5—155 

4—50 


ANSWERS 


Appendix B63 
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Appendix B106 
I— yes, 25 guests 


2—yes, 20 guests 
5—уее, 25 plates 
4— yes, 15 presents 
5—yes, yes, 72 buns 
6—yes, yes, 

40 hamburgers 
7—no, yes 

3 gallons 
8—-yes, по, $7.10 
9—no, no, $2.00 
10—no, no 

© people 


Appendix B107 
2—90 

5—5 

4—14 


BANANA BREAD 


INGREDIENTS: 


1% cups flour 

1 teaspoon baking soda 

1 teaspoon baking powder 
1 cup ripe bananas, crushed 
Y cup nuts, if desired 


• Уз cup of butter or margarine 
• % cup of sugar 

e 2 eggs beaten 

e 1 teaspoon vanilla 

• 2 tablespoons milk 

e 1⁄2 teaspoon salt 


DIRECTIONS: 


1. 
2. Add 2 beaten eggs and mix. 

3. 

4. In another bowl mix dry ingredients: 


© со ~ сол 


Mix butter and sugar until smooth in a large bowl. 
Add V? teaspoon salt, 2 tablespoons of milk, and 1 teaspoon vanilla. 
a. 1% cups of flour 


b. 1 teaspoon baking soda 
c. 1 teaspoon baking powder 


. Add dry ingredients to butter, sugar, and egg mixture. 

. Crush bananas with a fork until smooth. 

. Pour banana mixture into flour and sugar mixture and mix. 
. Add nuts (by hand) to mixed bread dough. 

. Grease one loaf pan. 


. Cook at 350 degrees for 50-60 minutes. 
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APPLESAUCE MUFFINS 


INGREDIENTS: 

• 1 cup applesauce e 1⁄2 teaspoon salt 

e 3⁄4 cup brown sugar e 1 teaspoon cinnamon 

e 1⁄2 cup oil e 1⁄2 teaspoon cloves 

e 1% flour e 1/3 cup nuts 

e 1 teaspoon baking soda e 1^ cup raisins (optional) 
DIRECTIONS: 


1. Combine in a large bowl and mix well: 
a. 1 cup applesauce 
b. 34 cup brown sugar 
c. Ve cup oil 
2. Mix together in another bowl: 
a. 1% cup flour 
b. 1 teaspoon baking soda 
c. Ve teaspoon salt 
d. 1 teaspoon cinnamon 
e. Ve teaspoon cloves 
3. Mixthe dry ingredients into the applesauce mixture and blend. Use electric mixer, 
if necessary. 
4. Add raisins and nuts (optional) to mixture and blend well by hand. 
. Pour into muffin tins, filling cups % full. 
6. Bake at 350 degrees for 30-35 minutes. 


FRUITFUL BREAD 


INGREDIENTS: 
e 11⁄2 cups flour 
e 11/7 cups mashed bananas 
e 11⁄2 teaspoons baking powder 
e 1⁄2 teaspoon baking soda 
e 3 cups cereal with fruit (e.g., Raisin Bran) 
e 8 ounce can crushed pineapple, drained 


сл 


ЗА cup sugar 

1 teaspoon salt 
Уз cup oil 

2 large eggs 


DIRECTIONS: 
1. In alarge bowl, mix: 
a. 1% cups flour 
b. % cup sugar 
c. Ve teaspoon salt 
d. 1% teaspoons baking powder 
е. Y2 teaspoon baking soda 
2. In a separate bowl, mix bananas, pineapple, oil, and eggs. Mix well. 
3. Add cereal and mix. 


Note: This is a larger 
recipe than Velvet 
Waffles (Chapter 11) 
and uses different 
fractions. 
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4. Stir in dry ingredients, mixing well. 
5. Spread in a greased loaf pan. 
6. Bake at 350 degrees for 50 minutes. 


ам 


INGREDIENTS: 


e 1% cups flour • Seggs 

• 1 tablespoon baking powder e 1% cups milk 

e 1⁄2 teaspoon salt e l5cupoil 

e 1% tablespoon sugar e teaspoon vanilla 


e Cooking spray 


DIRECTIONS: 
1. Heat waffle iron and spray with cooking spray. 
2. Inlarge bowl, mix dry ingredients together: 
a. 194 cup flour 
b. 1 tablespoon baking powder 
c. У teaspoon salt 
d. 1% tablespoon sugar 
3. Crack eggs into small bowl and beat them with a fork. 
4. Add oil and milk to the eggs in a small bowl. 
5. Mix the liquids into the dry ingredients in the large bowl and stir until smooth. 
6. Use a half-cup measure to pour waffle batter onto waffle iron. 
7. Cook the waffle, without opening the waffle iron, until no steam is visible. 


Makes 6 waffles. 


BEST BROWNIES (OVEN) 


INGREDIENTS: 
e 2 cups sugar e '%cup cocoa 
e 11⁄2 teaspoons vanilla e {11⁄2 cups flour 
e Д eggs e 1 teaspoon salt 


e 1⁄2 cup melted margarine or butter 


DIRECTIONS: 
1. Mix together in a large bowl: 
a. 2 cups sugar 
b. У cup cocoa 
c. 1% cup flour 
d. 1 teaspoon salt 
2. Melt the margarine and measure 1⁄2 cup. 
3. Beat the 4 eggs with a fork in a small bowl. 
4. Add the 1% teaspoons vanilla to the eggs. 
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. Add the wet ingredients (margarine, eggs, and vanilla) to the dry ingredients. Mix. 

. Add nuts, if desired. 

. Pour into a 9” x 13” baking pan. 

. Bake at 350 degrees for 25-30 minutes. Check the brownies after 20 minutes. Do 
not over-bake. 


ON сол 


STRAWBERRY SMOOTHIE 


INGREDIENTS: 
e 1⁄2 cup milk e 172 teaspoons vanilla extract 
e 1⁄2 cup plain or vanilla yogurt e б ice cubes, crushed 
e 8 strawberries, hulled, or % cup frozen strawberries 
e 3 tablespoons sugar (if strawberries are unsweetened) 


DIRECTIONS: 

1. Putstrawberries, milk, yogurt, sugar, and vanilla extract into a blender. Blend until 
well combined. 

2. Add ice cubes and blend until smooth. 

3. Pour into 2 glasses. 


TROPICAL SMOOTHIE 


INGREDIENTS: 
e 1⁄4 cup milk e % cup lemon juice 
e 1 cup yogurt (vanilla or fruit flavor) 
e 1 orange, peeled and separated, ог % cup canned mandarin oranges (drained) 
e 1⁄4 cup crushed pineapple with juice 


DIRECTIONS: 

1. Mix all ingredients together in a blender. 
2. Blend until smooth. 

3. Pour into 2 glasses. 


WHITE GRAPE SMOOTHIE 


INGREDIENTS: 
e 1⁄2 cup white grape juice e Ycup milk 
e 1/4 сир seedless grapes e 1⁄2 cup crushed ice cubes 


e 1⁄4 cup crushed pineapple with juice 


DIRECTIONS: 

1. Mix all ingredients together in a blender. 
2. Blend until smooth. 

3. Pour into 2 glasses. 
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ORANGE-BANANA SMOOTHIE 


INGREDIENTS: 
e 1⁄2 frozen banana, cut into chunks e 1 cup milk 
e 1⁄2 cup orange or vanilla yogurt e 11⁄2 cups orange juice 


e З tablespoons orange juice concentrate ө 1⁄2 teaspoon vanilla 
• 1 cup vanilla frozen yogurt 


DIRECTIONS: 

1. Mix all ingredients in a blender. 

2. Blend at low setting for one minute. 

3. Change to high setting and blend until smooth. 
4. Pour into 4 glasses. 


BANANA JELL-O SMOOTHIE 


INGREDIENTS: 
e 1 cup vanilla or plain yogurt e 1⁄2 сир milk 
• 1⁄2 cup banana, cut into chunks e 72 сир ice cubes, crushed 


• 1 small package of Jell-O (gelatin), any flavor 


DIRECTIONS: 

1. Mix all ingredients in a blender. 
2. Blend until smooth. 

3. Pour into 2 or 3 glasses. 
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SOURCES OF 
TEACHING 
MATERIALS 


Resources 


Attainment Company 
P.O. Box 930160 
Verona, WI 53593-0160 
800-327-4269 
www.attainmentcompany.com 
Realistic play money; money-related board games for older students; software for teach- 
ing about time and money. 


Borenson and Associates 
P.O. Box 3328 
Allentown, PA 18106 
800-993-6284 
www.borenson.com 
Makers of the Hands-On Equations program for teaching algebra. 


City Creek Press 
P.O. Box 8415 
Minneapolis, MN 55408 
800-585-6059 
www.citycreek.com 
Publishers of Addition the Fun Way and Times Tables the Fun Way. 


Creative Publications 
Wright Group/McGraw-Hill 
12600 Deerfield Pkwy. 
Alpharetta, GA 30004 
888-205-0444 
www.creativepublications.com 
Publishers of the Algebra Lab program for teaching algebra with manipulatives. 
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Different Roads to Learning 
12 W. 18" St. 
New York, NY 10011 
800-853-1057; 212-604-9637 
www.difflearn.com 
Products for helping children with autism learn, including some math games that would be 
useful for children with Down syndrome and other disabilities, as well as children with autism. 


Down Syndrome Educational Trust 
The Sarah Duffen Centre 
Belmont St. 
Southsea, Hampshire 
England POS 1Na 
enquiries@downsed.org 
www.downsed.org 
Numicon materials for teaching numeracy, as well as many monographs on math skills 
and other issues concerning people with Down syndrome. 


EAI Education 
118 Bauer Dr. 
P.O. Box 7046 
Oakland, NJ 07436-7047 
www.eaieducation.com 
This educational supply company has a wide variety of rulers, counters, calculators, play 
coins and currency, teaching clocks, educational games, and algebra manipulatives. 


ETA/Cuisenaire 
500 Greenview Ct. 
Vernon Hills, IL 60061 
800-875-5985; 847-816-5066 
www.etacuisenaire.com 
The makers of the Algebra Tiles manipulatives, as well as Cuisenaire rods (color-coded 
manipulatives for counting, teaching about operations, etc.). Also stocks many varieties of 
calculators, math games, workbooks, dominos, compasses, etc. 


Gander Publishing 
412 Higuera St., Suite 200 
San Luis Obispo, CA 93401 
800-554-1819; 805-541-5523 
www.ganderpublishing.com 
Publishers of the *On Cloud Nine" math program designed for students with learning 
disabilities, and also sells special paper designed to help students line numbers up properly 
when computing and many math workbooks. 


Innovative Learning Concepts 
6760 Corporate Dr. 
Colorado Springs, CO 80919 
800-888-9191 
www.touchmath.com 
Makers ofthe TouchMath series ofteaching products, including manipulatives and workbooks 
for teaching about addition, subtraction, multiplication, division, fractions, time, and money. 
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Jackpot Bingo Supplies 
800-633-4477 
www.jackpotbingosupplies.com 
A source of magnetic bingo chips and wands. 


Learning Resources 
380 N. Fairway Dr. 
Vernon Hills, IL 60061 
800-222-3909 
www.learningresources.com 

Many good math games, calculators, manipulatives, blank dice, workbooks, and other 
teaching materials. They also offer products such as an Elapsed Time Line and a Time Equation 
Solver that may be useful for adults with disabilities who need help with tasks such as figuring 
out how much time to allow to get ready for an event. 


Memory Joggers 
888-854-9400 
www.memoryjoggers.com 
This company offers programs for teaching the addition and multiplication facts using 
visual and verbal mnemonics. 


Onion Mountain Technology 
74 Sextons Hollow Rd. 
Canton, CT 06019 
860-693-2683 
www.onionmountaintech.com 
This company specializes in assistive technology. Offers many varieties of calculators, 
including talking, the Money Calc, See ^N" Solve, and the Coin-u-lator; the Time Timer; clock 
stamps, number and operation stamps; etc. 


PCI Educational Publishing 
P.O. Box 34270 
San Antonio, TX 78265 
800-594-4263 
www.pcicatalog.com 
Realistic play money, calculators, Time Dominoes, math board games, software. 


Remedia Publications 
15887 N. 76" St., Ste. 120 
Scottsdale, AZ 85260 
800-826-4740 
www.rempub.com 
Workbooks designed for special education students with a real-world focus. 


Rhymes ‘n’ Times 
P.O. Box 87352 
Baton Rouge, LA 70879-8352 
888-684-6376 
www.rhymesntimes.com 
Offers a multisensory program for teaching the multiplication facts using rhymes 
and manipulatives. 


470 TeacuiNc Матн то Peorte WITH Down Ѕумо&омє AND Отнев Hands-On Learners, Book 2 


Semple Math 
11 Robert Toner Blvd. 
PMB 332, Suite 5 
North Attleboro, MA 02763 
888-868-6284 
www.semplemath.com 
Publishers of the Semple Math program, which uses mnemonic devices to help students 
master basic math concepts. 


Silver Lining Multimedia 
P.O. Box 544 
Peterborough, NH 03458 
888-777-0876 
www.silverliningmm.com 
Offers a "sliding number line" and teaching clocks and timers. 


Singing Turtle Press 
942 Vuelta del Sur 
Santa Fe, NM 87507 
505-438-3418 
www.singingturtlepress.com 

Publishes an algebra survival guide and a prealgebra book called Pre-Algebra Blastoff 
which thoroughly explains the concept of positive and negative numbers using manipulatives. 
The manipulatives for the negative numbers are circular pieces of foam with a cutout in the 
middle and the positive numbers are round pieces that fit into the holes in the negative num- 
bers. When you put them (add them) together, they form a round, zero-shaped piece (helping 
students see that a negative plus a positive equals 0). The method works for subtraction too. 


SmallToys.com 
www.smalltoys.com 
A source for magnetic bingo wands and chips. 


Special Reads for Special Needs 
14 Stacia St. 
Los Gatos, CA 95030 
866-553-2042; 408-395-1329 (fax) 
www.specialreads.com 
Publishers of the Money Management Series for Teens and Adults with Special Needs. 


Texas Instruments 
http://education.ti.com/educationportal 
Student calculators by Texas Instruments. 


U.S. Bingo 
3438 E. Ellsworth Rd. 
Ann Arbor, MI 48108 
800-254-0773 
www.us-bingo.com/bingo-chips.html 
A source for magnetic bingo wands and chips. 
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World Class Learning Materials 
406 Main St. 
P.O. Box 929 
Reisterstown, MD 21136 
800-638-6470/ 443-712-0985 
www.wclm.com 
A manufacturer and publisher of educational materials for students, this company has a 
variety of math games (including Quizmo), flashcards, timers, manipulatives, and learning kits. 


Attainment Company 
P.O. Box 930160 
Verona, WI 53593-0160 
800-327-4269 
www.attainmentcompany.com 
Products include Match Time and Basic Coins software. 


Barnum Software 
5191 Morgan Territory Road 
Clayton, CA 94517 
800-553-9155 
www.barnumsoftware.com 
Creators of The Quarter Mile, good software for drilling math facts at the learner’s pace. 


Education.com 
310-649-8007 (customer service) 
877-268-6197 (orders) 
www.education.com/knowledgeadventure 
Source for Knowledge Adventure software, including the Math Blaster series. 


EdVenture Software 
203-299-0291 (fax) 
www.edven.com 
Makers of Gold Medal Math and Soccer Math, software for drilling math facts with a 
sports twist. 


Federal Deposit Insurance Corporation (FDIC) 
www.fdic.gov/consumers/consumer/moneysmart 

Offers a free CD called Money Smart: An Adult Education Program. The CD contains a set 
of 10 training modules covering basic financial topics such as using a bank, credit, budgeting, 
the importance of saving, and how interest works. The CD includes both an instructor's guide 
and a participant's workbook. 


IntelliTools, Inc. 
1720 Corporate Center 
Petaluma, CA 94954 
800-899-6687 (US); 800-353-1107 (Canada) 
www.intellikeys.com 
Programmable adaptable keyboards (IntelliKeys), touch screens; some math software 
designed for individuals with disabilities focusing on early concepts and solving math problems 
on the computer. 
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MATH GAMES 


The Learning Company 
c/o Riverdeep 
100 Pine St., Suite 1900 
San Francisco, CA 94111 
800-395-0277 
www.learningcompany.com 
Producers of the Mighty Math software series and Numbers Up! Volcanic Panic and Ultimate 
Math Invaders (which provide game-like drill on computation, as well as fractions, decimals, 
percentage, etc.) 


Math Companion 

Math Companion for Windows/Mac (by Visions) allows you to custom make math 
worksheets and written activities involving the four operations, fractions, decimals, money, 
percents, and word problems. Available from many suppliers, including EAI Education and 
PCI Educational, listed above. 


Teacher Created Resources 
6421 Industry Way 
Westminster, CA 92683 
800-662-4321 
www.teachercreated.com 
Produces Math Wizard, relatively inexpensive software for Mac/PC that allows you to 
create and print customized math worksheets and answer sheets. Covers addition, subtraction, 
multiplication, division, currency, time, fractions, and measurement conversions. 


Many of the games referenced in this book (such as those by Milton Bradley) are easily found 
in most toy stores. Here is contact information for some companies that carry math games 
that may not be as widely available in stores. Many of the companies in the section above also 
carry educational games. 


Conceptual Math Media 
5728 Lonetree Blvd. 
Rocklin, CA 95765 
888-433-2810; 916-435-2810 
www.conceptualmathmedia.com 
Makers of the Equate game (similar to Scrabble, only players form equations rather than 
words), as well as the Conceptual Bingo series of games (versions cover telling time, decimals, 
fractions, money, number concepts). 


Discovery Toys 
www.discoverytoysinc.com 
Educational toys and software. 


Educational Learning Games 
727-786-4850 
info@ELGames.com 
www.educationallearninggames.com 
Thousands of educational games, including a vast array of games for teaching and reinforc- 
ing computation, telling time, handling money, using fractions, and solving word problems. 
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Gamewright 
www.gamewright.com 

Many of Gamewright’s card games involve using math skills in a fun way. For example, 
Rat a Tat Cat involves trying to collect four cards that have the lowest total possible; Maya 
Madness involves addition of small positive and negative numbers; Zeus on the Loose involves 
adding numbers to a total of 100 and recognizing multiples of 10. 


International Playthings 
75D Lackawanna Ave. 
Parsippany, NJ 07054 
973-316-5883 (fax) 
www.intplay.com 
This company makes a number of board games, card games, and puzzles that use early 
math skills. For example, Leaping Frogs and Bean Bag Toss are both active games that use ad- 
dition skills. 


Jax Ltd. 
141 Cheshire Lane 
Minneapolis, MN 55441 
763-449-9699 
www.jaxgames.com 
Has a variety of educational games, including Over and Out and Match ‘Em (addi- 
tion games). 


Learning Resources 
380 N. Fairway Dr. 
Vernon Hills, IL 60061 
800-222-3909 
www.learningresources.com 
Learning Resources has games that help children learn a variety of math skills, including 
addition, subtraction, multiplication, and division; money skills; time telling; fractions. 


MindWare 
2100 County Rd. СМ 
Roseville, MN 55113-2501 
800-999-0398 
www.mindwareonline.com 
This company sells educational games and books, including many designed to help with 
learning addition, subtraction, multiplication, and division facts. 


Ravensburger 

1 Puzzle Lane 

Newton, NH 03858 

603-382-3377 

www.ravensburger.com/rag/com/ presse/usa/index/html 

This German toy company has many high quality educational games, many of which focus on 
math concepts. They include Number Race (addition and subtraction) and Pow Wow (addition 
including an unknown number). 
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HELPFUL MATH 
WEBSITES 


Talicor 

901 Lincoln Parkway 

Plainwell, MI 49080 

800-433-GAME; 269-685-2345 

www.talicor.com 

Offers many educational games, including MathAnimals (reinforces addition, subtraction, 
multiplication), Moneywise Kids, and MathSmart dominoes. 


Some of these sites require payment to access some or all of the activities available. Again, this 
is only a small sample of what’s available. 


Algebra Help 
www.algebra-help.info 


Funbrain 
www.funbrain.com 


Improving Education Inc. 
www.onlineworksheets.org 


LearningPlanet 
www.learningplanet.com 


Math Fact Café 
www.mathfactcafe.com 


Math Forum @ Drexel 
www.mathforum.com 


Math Solutions 
www.mathsolutions.com 


MathStories.com 
www.mathstories.com 


Multiplication.com 
www.multiplication.com 


SchoolExpress 
www.schoolexpress.com 


Schoolhouse Printables 
http://schoolhouseprintable.tripod.com 


SuperKids Math Worksheet Creator 
www.superkids.com/aweb/tools/math 


ORGANIZATIONS 


The Arc of the U.S. 

1010 Wayne Av, Ste. 650 
Silver Spring, MD 20910 
800-433-5255; 301-565-3842 
www.thearc.org 


Autism Society of America 
7910 Woodmont Ave., Ste. 300 
Bethesda, MD 20814 
800-328-8476 
www.autism-society.org 


Canadian Down Syndrome Society 
811 14^ St. NW 

Calgary, LA T2N 2A4 

www.cdss.ca 


Children and Adults with Attention Deficit/Hyperactivity Disorder 
8181 Professional Place, Suite 150 

Landover, MD 20785 

800-233-4050; 301-306-7070 

www.chadd.org 


Learning Disabilities Association of America 
4156 Library Rd. 

Pittsburgh, PA 15234 

412-341-1515 

www.ldanatl.org 


Learning Disabilities Association of Canada 
323 Chapel St 

Ottawa, Ontario KIN 772 

613-238-5721; 613-245-5391 (fax) 
www.ldac-taac.ca 


Learning Disabilities Online 
www.ldonline.org 


National Council of Teachers of Mathematics 
1906 Association Dr. 

Reston, VA 20191 

703-620-9840 

www.nctm.org 


National Down Syndrome Congress 
1370 Center Dr., Ste. 102 

Atlanta, GA 30338 

800-232-6372 

www.ndsccenter.org 
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National Down Syndrome Society 
666 Broadway 

New York, NY 10012 

800-221-4602 

www.ndss.org 


Online Asperger Syndrome Information and Support (O.A.S.I.S.) 
www.udel.edu/bkirby/asperger 


Positive Behavioral Intervention & Supports Technical Assistance Center 
Behavioral Research and Training 

5262 University of Oregon 

Eugene, OR 97403 

541-346-2505 

www.pbis.org 


Rehabilitation Research & Training Center on Positive Behavioral Support 
rrtcpbs@fmhi.usf.edu 
http://rrtcpbs.fmhi.usf.edu.statement.htm 


Abstractions, 13, 14, 16 
Access to Math, 22 
Adaptations to class work, 27-29 
Addition 
determining when to use, 69, 117 
double digit, 42-44 
doubles facts, 97 
generalization activities for, 44 
hands-on activities for, 48 
skills needed for this book, 41 
structured form for, 48-53 
using number line for, 41-42 
using objects or pictures, 47 
using representations, 47 
word problems, 46-53, 69-70 
Algebra 
deciding whether to enroll student in, 289-90, 291-92 
hands-on resources for teaching, 290-91 
prerequisites for, 288, 289-90 
Angles, 244, 247-49 
Area. See Measurement 
Array multiplication, 83-85 
Assessment, of math skills, 31-37 
ATM machines, 237-38 
Attention deficit disorders, 15, 21 
Auditory processing, 12 
Autism spectrum disorders, 3, 13-14 
Average, 283-84 
Baking, 144-54. See also Recipes 
Banking. See Money concepts 
Barkley, Russell, 15 


Behavior, 23-24 
Bird, Gillian, 11 
Borenson, Henry, 290 
Buckley, Sue, 11 
Budgeting. See Money concepts 
Calculator 
as accommodation on IEP, 294 
decimals and, 261 
fractions and, 128, 162, 258 
figuring percent off with, 267 
printing, 92, 293 
reasonableness of answer and, 92 
suggested models, 92, 128, 212, 261, 293-94 
talking, 293 
tips on use of, 294 
using to compute money amounts, 190, 196-97, 210-12, 
223, 293-94 
using with concrete learners, 26-27 
Calc-U-Vue, 293 
Calories, adding, 42-44, 330 
Capacity, 174-78, 180-81 
Checks, 235-37, 394-95, 431-33 
Circles, 249-50 
Circumference, 250 
Clocks. See Time concepts 
Cognitive disabilities, 13 
Coin rubbings, 202 
Coins. See Money 
Communication skills. See Language problems 
Commutative principle, 86-87 
Compass, 249 


478 Тєаснімо Матн To Реорке WITH Down 5умрвоме AND Отнєа Намр5- Ом Learners, Book 2 


Computation skills, assessing, 32 
Computers, 27 
Concrete learners. See Hands-on learners 
Concrete operational stage, 10 
Counting, skip. See Skip counting 
Credit, 238-40 
Cues, finger. See Finger cues 
Currency, play, 309-13. See also Money concepts 
Curriculum, modifying, 27-29 
Cuvo, Anthony, 204, 206 
Data, collecting and graphing, 251-55 
Debit cards, 220, 237-38 
Decimal fractions. See also Money concepts; Percent 
comparison of, 262 
definition of, 258 
fraction equivalents of, 269-70 
games, 269 
generalization activities for, 269-70 
hundredths, 259-60 
mixed numbers and, 262-64 
reading, 263 
relating to money notation, 260-61 
tenths, 258-59 
Decimals. See Decimal fractions 
Denominator, 154 
Diameter, 250 
Dice, customizing, 72, 266, 342 
Distance, 170 
Division. See also Fractions 
as inverse of multiplication, 121, 131-32 
facts, 131 
games, 129, 137 
generalization activities for, 137 
introducing division signs, 124-27 
long, 129-30 
remainders and, 127-29 
structured form for, 133-35 
types of, 122 
using calculator for, 125-27, 128, 130-31 
using manipulatives to illustrate, 122-23, 125 
using to figure out unit price, 211-12, 213 
word problems, 132-36 
Down syndrome, 4, 11-13, 27 
Dyscalculia, 15 
Earn & Pay game, 32, 33 
Fine motor skills, 12, 21-22 
Finger cues, 99-100, 206 
Flap charts, 98, 176, 205, 268-69 
Flashcards, 102 
Food safety, 179, 391 


Fractions. See also Decimal fractions 
adding, 160-62 
as whole numbers, 154-55 
baking and, 144-54, 459-63 
chocolate bars and, 144 
common denominators of, 162 
decimal equivalents of, 268-69 
equivalent, 156-57, 159-60 
fifths and sixths, 152-54 
fourths, 142-44 
games, 155-56, 159, 163, 269 
generalization activities for, 155, 162-63 
halves, 141, 156-57 
improper, 158-59 
measuring cups and, 143, 144, 145, 157 
measuring spoons and, 143-44, 145 
mixed, 157-58 
parts of, 154 
practical uses of, 140 
thirds, 150 
using calculator for, 128, 162 
writing, 140, 141 
Fuchs, Douglas, 49 
Fuchs, Lynn S., 49 
Functional skills, 36-37 
Games, math. See Math games 
Generalization activities 
for addition, 44 
for data collection and graphing, 255 
for division, 137 
for fractions, 155, 162-63 
for geometry, 251 
for measurement, 170-71, 173-74 
for money, 208 
for multiplication, 78-79, 93-94, 118-19 
for shopping, 212-13, 216-19, 223-24 
for subtraction, 72 
for temperature, 180 
for time, 187-88 
for word problems, 284-85 
Generalization, difficulties with, 4,5, 13 
Geometry 
angles, 244, 247-49 
generalization activities for, 251 
lines, 243-46 
shapes, 242-43, 246, 249-50 
vocabulary, 244, 246, 247 
Graph paper, 22 
Graphing, 251-55 
Gray, Carol, 18 


Hands-on learners, 3-4, 9-11, 13, 16, 27 
Hearing loss, 12 
Hershey’s Milk Chocolate Bar Fractions Book, The, 144 
Homework, 22 
Hot Math, 49 
Imitation skills, 14 
Inclusive classrooms, 6, 23, 27-29, 288, 292 
Interest, 238 
Journey game, 32-33, 34, 70-71 
Key word method, 59 
Language difficulties, 12, 13, 46, 56, 273 
Learning disabilities, 14-15 
Lines, 243-46 
Lowe, Margaret, 204, 206 
Make Your Own Opoly, 200 
Manipulatives, for people with Down syndrome, 13 
Maps, 245-46 
Math. See also Teaching strategies 
and progression from concrete to abstract 
understanding, 16 
applied, 11 
assessing students’ skills in, 31-37 
functional, 2, 4, 36-37 
survival, 1-3, 7-8 


using in real-life situations, 5, 7, 20, 209, 214, 272, 284-85 


Math games 
Batter Up Multiplication game, 93, 106, 348-53 
Check, Check, 196 
Coin Bingo, 207, 406-407 
Conceptual Bingo—What Time Is It?, 187 
Dig It, 243 
Division Tic-Tac-Toe, 129, 369-71 
Domino Fraction Game, 155-56, 375-79 
Earn and Pay, 190-91, 200, 298-307 
Get a Life, 233, 424 
Go Fish, 269, 448-49 
Journey, 70-71, 283, 314-24 
Let’s Go to the Mall, 219-20, 416-22 
Match ‘Em, 266, 445 
Match ‘Em (Jax Games), 54 
Math around the Home, 187 
Math Dash, 54 
Multiplication Checkers, 111-12, 364-65 
Multiply This, 82 
One!, 163 
Operation, 54 
Over and Out, 54 
Pie in the Sky, 163 
Show Me, 90 
Sixes Grid, 86, 343 
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Sources of, 472-74 
Stick Stuff, 105-106 
Thinking Game, 242 
Time Matching Game, 185-86, 387-90 
Times Concentration, 104-105 
Times Cover, 105 
Timing It Right, 187 
Top This, 59-60 
What’s My Number, 40-41 
Which Price Is Best?, 216, 410-14 
Mean (average), 283-84 
Measurement 
generalization activities for, 170-71, 173-74, 180 
metric system of, 166, 167-68, 180-81 
miles and kilometers, 169-70 
of depth, 168-69 
of perimeter and area, 171-73 
of temperature, 178-80 
of volume, 174-78, 180-81 
of weight, 181-82 
reviewing inches and feet, 166-67 
rulers and, 166, 167 
scales and, 213-14 
yards, 167 
Measuring cups. See Fractions 
Memorize in Minutes: The Times Tables, 103 
Memory, 12, 15, 26 
Memory Joggers, 102-103 
Mental retardation. See Cognitive disabilities 
Metric system. See Measurement 
Microwave ovens, 146 
Mixed numbers, 262-64 
Mnemonics, 26, 102, 154, 175, 201, 247 
Modifications to classwork, 27-29 
Money Calc, 212, 261, 294 
Money concepts. See also Decimal fractions; Shopping 
adding prices, 210-11 
banking, 233-37 
budgeting, 229-32 
buying snacks, 72 
coin pictures, 398-99 
counting coins, 203-208 
counting currency, 190-94 
credit, 238-40 
currency, play, 309-12 
debit cards, 237-38 
games for, 190-91, 196, 200, 207, 216, 233 
generalization activities for, 208 
identifying coins, 201-202 
making change, 60-61 
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next-highest-dollar strategy, 197-99 
planning spending, 228-29 
recording spending, 226-27 
reading prices, 195-96 
relating to decimal notation, 260-61 
using calculator for, 190, 196-97, 210-12, 293-94 
using vending machines, 202-203 
Money Dominoes, 200 
Moneywise Kids, 200 
Motivation, 20 
Motor skills, 12, 19, 21-22 
Multiplication 
by 0, 87-88, 101 
by 1, 101 
by 2, 96-97, 101-102 
by 3, 101-102 
by 4, 101-102 
by 5, 98 
by 9, 98-101 
by 10, 88-90, 97 
determining when to use, 117 
doubling, 118, 119 
games for, 82, 86, 90, 93, 104-108, 11-12 
generalization activities for, 78-79, 93-94, 118-19 
introducing, 74-76 
learning to do without manipulatives, 79-81 
making up rhymes and pictures to help with learning, 
103-104 
memorizing facts for, 74 
need to understand process of, 73-74 
order of, 86-87 
products for teaching, 102-103 
skip counting and, 96-98 
structured form for, 113-17 
teaching symbol for, 78 
two digit, 90-92, 110-11 
using arrays for, 83-85 
using calculator for, 81, 90-92, 110-11 
using to count currency, 190, 191 
vocabulary, 77, 119 
websites, 103, 112 
word problems, 113-17 
Music, 26 
My Money, 227, 233, 237 


National Council of Teachers of Mathematics, 26-27, 287 


No Child Left Behind, 287 
Number cube pattern, 342 
Number lines, 40-42, 57, 58-59, 194, 289, 325 
Numbers 
lining up, 22, 92 


mixed, 157-58 
reading, 236-37 
relative size of, 40-41 
Numerator, 154 
Operation, determining which to use, 69, 117, 274-78 
Pallotta, Jerry, 144 
Parents as teachers, 5, 6, 20, 24 
Parties, 218 
Peer tutors, 25-26 
Percent. See also Decimal fractions 
calculating percent off, 266-68 
changing to decimal, 265-66 
games for, 266 
generalization activities for, 269-70 
sign for, 264 
using calculate to calculate, 267 
Perimeter. See Measurement 
Piaget, Jean, 10 
Place value, 262, 264, 392, 432-33, 442-43 
Positive behavior support, 23 
Prices. See Decimal fractions; Money concepts; Percent 
Processing, auditory, 12 
Protractor, 248-49 
Rain gauge, 168-69 
Receipts, 226, 232 
Recipes. See also Food Safety 
Applesauce Muffins, 460 
Banana Bread, 459 
Best Brownies, 461 
Chewy Chocolate Brownies, 150-51 
Fruitful Bread, 460 
Microwave Applesauce Cake, 149 
Microwave Brownies, 151 
Moist Oatmeal Cookies, 148-49 
Moist Sugar Cookies, 147-48 
Pineapple Pound Cake, 147 
Smoothie, 462-63 
Velvet Waffles, 152 
Waffles #2, 461 
Reese’s Pieces, Count by Fives, 205 
Resources, 467-76. See also Websites, math-related 
Rewards, 20, 252 
Rulers. See Measurement 
Rhymes ‘n’ Times, 102 
Sales tax, 221-24 
Scales, 213-14 
Schedules, 19 
Schoolhouse Rock, 103 
See ‘N’ Solve Visual Calculator, 293 
Semple, Jan, 26 


Shapes, 242-43, 246, 249-50. See also Perimeter 
Shopping. See also Money concepts 
common issues related to, 209, 219 
figuring out price per pound, 213-15 
figuring out unit price, 211-12, 215-16 
for grocery items, 210-19 
for non-grocery items, 219-21 
games for, 216, 219-20 
generalization activities for, 212-13, 216-19, 223-24 
sales tax and, 221-24 
Siblings as teachers, 24, 25 
Simulations, 214 
Skip counting, 95-98, 191-94, 204-205 
Social skills, 14 
Social Stories, 18 
Software, 471-72 
Spoons, measuring. See Fractions 
Standards, for math instruction, 287-88 
Story problems. See Word problems 
Subtraction 
comparison, 57-59 
generalization activities for, 72 
how much change, 60 
how much more, 60 
language used with, 56 
principles of, 55-56 
recognizing types of, 61 
structured form for, 62-68 
take-away, 56-57 
with calculator, 61-62 
word problems, 62-68, 69-70 
Success steps, 25 
Survival math. See Math, survival 
Tactile learners, 81 
Tax, sales, 221-24 
Teaching materials, sources of, 467-74 
Teaching, settings for, 6 
Teaching strategies 
breaking tasks into small steps, 27 
emphasizing visual learning, 18 
ensuring success in lessons, 24-25 
facilitating memory, 26 
focusing student’s attention, 20-21 
giving appropriate homework, 22 
making interactions enjoyable, 27 
making relevant to real world, 20 
minimizing fine motor demands, 21-22 
providing non-distracting work, 21 
structuring learning, 19 
using calculator, 26-27 
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using the computer, 27 
using hands-on activities, 18-19 
using peer tutors, 25-26 
working toward appropriate behavior, 23-24 
Temperature, 178-80 
Texas Instrument TI-15, 212, 261, 294 
Time concepts, 182-87 
Time Tales, 103 
Time Timer, 183, 85 
Tips (restaurant), 268 
Token systems, 24 
Touch Math, 204 
Touch Money, 204 
Transformations, 56 
Transitions, 19 
Tutors, 25-26 
Unit price, 211-12, 215-16 
Vending machines, 202-203 
Visual learners, 14, 18 
Visual spatial difficulties, 15 
Visualization, as memory aid, 26 
Volume, 174-78, 180-81 
Websites, math-related, 22, 103, 112, 162, 254, 284. 
See also Resources 
Weight, 181-82 
Word problems, 46. See also Addition, word problems; 
Division, word problems; Multiplication, word 
problems; Subtraction, word problems 
acting out, 278-82 
deciding what operation to use, 69-70, 274-78 
essential steps in solving, 282 
extra numbers in, 273-74 
game for practicing, 283 
keyword method for solving, 59, 278 
rephrasing question asked, 56, 272, 273-74 
talking through, 272 
writing, 71-72 
Workbooks, 21, 92, 210 
Written work, adapting, 21. See also Fine motor skills 
Zero, multiplying by, 87-88 


Special Education 


Teaching Math to People with Down Syndrome 
and Other Hands-On Learners 
Book 2: Advanced Survival Skills 


his is the much-anticipated sequel to DeAnna Horstmeier’s popular first book on teaching essential 

* math used in daily living. TEACHING MATH TO PEOPLE WITH DOWN SYNDROME anp ОТНЕК HANDS-ON 

LEARNERS, Book 2: ADVANCED SuRVIVAL SKILLS continues with the author's proven, practical method of using hands- 

on activities—with the help of games, manipulatives, props, and worksheets—to make learning concrete and 
fun for visual learners, including those with Down syndrome, autism, or other cognitive disabilities. 

Book 2 moves on to more challenging skills that are usually taught in upper elementary, middle school, 
and beyond, such as: Multiplcation & Division (using a calculator and manipulatives); Fractions through Cook- 
ing; Money and Banking Basics; Decimals and Percentages; Modes of Measurement (for weather, food, units 
of capacity, etc.). Activities focus on survival math—computations and concepts that relate to everyday life 
and encourage independence. Corresponding visual supports and worksheets, which help make Horstmeier's 
teaching technique so effective, are included. Or purchase the Tzacuine Mark Activities AND GAMES CD-ROM, and 
get the worksheets from both Воок 1 and Воок 2. A companion Hanps-On Maru Kir, including the manipulatives 
and teaching aids used in both books, is also available. (See the inside back cover for details.) 


oh ж а 


“This guide makes math literacy a possibility. Through practical, enjoyable activities, young adults with Down 
syndrome can master the essential skills needed for greater independence and higher achievement. Horstmeier 
makes acquiring math skills both useful and accessible. No longer do we need to simply say, ‘They don’t do math.’ 


Through problem solving in real life situations, individuals with Down syndrome can take a giant step forward.” 
—Richard J. Robison, parent of two young adults with Down syndrome 
Executive Director, Federation for Children with Special Needs, Boston 
President, National Down Syndrome Congress (NDSC) 


“Dr. Horstmeier combines over 30 years of research, teaching, and parenting a child with delays into a rich curric- 
ulum of practical activities for professionals and parents. Her creativity amazes me. The activities make learning 
fun and offer a real life approach to learning and using math. It will be valuable for children with typical develop- 


ment, as well as ones with developmental delays. It is flexible and can be tailored to any child’s life.” 
—Dr. James D. MacDonald, Ohio State University, Professor Emeritus, 
Author of COMMUNICATING PARTNERS AND PLAY то TALK 


$24.95 “Т have been anxiously awaiting the publication of DeAnna Horstmeier's second 
ISBN-13: 978-1-890627-66-9 


ISBN-10: 1-890627-66-6 book. She offers down-to-earth, practical applications for a wide range of math 
52495» ; : 2 
skills. By following her program, my student with Down syndrome has learned 
| | | functional skills that will serve her well in the future as she continues to be 
7669 


challenged to develop to her potential. Thank you, DeAnna.” 


9 1781890162 —Kathy Zimmermann, Tutor for Special Education, St. Catharine School, Columbus, ОН 


Shapes, 242-43, 246, 249-50. See also Perimeter 
Shopping. See also Money concepts 
common issues related to, 209, 219 
figuring out price per pound, 213-15 
figuring out unit price, 211-12, 215-16 
for grocery items, 210-19 
for non-grocery items, 219-21 
games for, 216, 219-20 
generalization activities for, 212-13, 216-19, 223-24 
sales tax and, 221-24 
Siblings as teachers, 24, 25 
Simulations, 214 
Skip counting, 95-98, 191-94, 204-205 
Social skills, 14 
Social Stories, 18 
Software, 471-72 
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Standards, for math instruction, 287-88 
Story problems. See Word problems 
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generalization activities for, 72 
how much change, 60 
how much more, 60 
language used with, 56 
principles of, 55-56 
recognizing types of, 61 
structured form for, 62-68 
take-away, 56-57 
with calculator, 61-62 
word problems, 62-68, 69-70 
Success steps, 25 
Survival math. See Math, survival 
Tactile learners, 81 
Tax, sales, 221-24 
Teaching materials, sources of, 467-74 
Teaching, settings for, 6 
Teaching strategies 
breaking tasks into small steps, 27 
emphasizing visual learning, 18 
ensuring success in lessons, 24-25 
facilitating memory, 26 
focusing student's attention, 20-21 
giving appropriate homework, 22 
making interactions enjoyable, 27 
making relevant to real world, 20 
minimizing fine motor demands, 21-22 
providing non-distracting work, 21 
structuring learning, 19 
using calculator, 26-27 


Index 481 


using the computer, 27 
using hands-on activities, 18-19 
using peer tutors, 25-26 
working toward appropriate behavior, 23-24 
Temperature, 178-80 
Texas Instrument TI-15, 212, 261, 294 
Time concepts, 182-87 
Time Tales, 103 
Time Timer, 183, 85 
Tips (restaurant), 268 
Token systems, 24 
Touch Math, 204 
Touch Money, 204 
Transformations, 56 
Transitions, 19 
Tutors, 25-26 
Unit price, 211-12, 215-16 
Vending machines, 202-203 
Visual learners, 14, 18 
Visual spatial difficulties, 15 
Visualization, as memory aid, 26 
Volume, 174-78, 180-81 
Websites, math-related, 22, 103, 112, 162, 254, 284. 
See also Resources 
Weight, 181-82 
Word problems, 46. See also Addition, word problems; 
Division, word problems; Multiplication, word 
problems; Subtraction, word problems 
acting out, 278-82 
deciding what operation to use, 69-70, 274-78 
essential steps in solving, 282 
extra numbers in, 273-74 
game for practicing, 283 
keyword method for solving, 59, 278 
rephrasing question asked, 56, 272, 273-74 
talking through, 272 
writing, 71-72 
Workbooks, 21, 92, 210 
Written work, adapting, 21. See also Fine motor skills 
Zero, multiplying by, 87-88 


DeAnna Horstmeier, Ph.D, is an Instructional Resources Consultant at a special 
education regional resource center in Columbus, Ohio, where she provides educa- 
tional assistance to parents and educators in teaching strategies and materials for 
students with special needs. She also presents at and facilitates a series on Cognitive 
Disabilities and on Autism Spectrum Disorder at the center. She has taught at the 
Ohio State University in both the areas of special education and speech, language, 
and communication. Her publications include Ready, Set, Go-Talk to Me: A Handbook 
for the Teaching of Prelanguage and Early Language Skills Designed for Parents and 
Professionals (with James D. MacDonald) and various chapters in other professional 
publications. She is the mother of a young adult son with Down syndrome, whose 
needs for independent living skills placed her on the road to finding ways to teach 
useful math in a hands-on manner. 


Companion TEACHING MATH Products: 


TEACHING МАТН ACTIVITIES AND GAMES CD-ROM 
Includes more than 150 worksheets, games, and teaching aids from 
TEACHING МАТН то PEOPLE WITH DowN SYNDROME AND OTHER Hanps-ON Learners, Book 1 and Book 2 
$14.95 


Hanps-On Maru Kir 
A convenient kit of manipulatives and teaching aids needed for activities in both books. 
$39-95 $34.95 SALE! 


TEACHING MATH PACKAGE 
Includes the Намрз-Ом Maru Kit, CD-ROM and either Book 1 or Book 2 
$66.87 


ALSO PUBLISHED BY WOODBINE HOUSE: 


TEACHING CHILDREN WITH DowN SYNDROME ABOUT THEIR BODIES, BOUNDARIES AND SEXUALITY 
A GUIDE FOR PARENTS AND PROFESSIONALS 
Terri Couwenhoven, M.S. 
$24.95 / Paperback 


TEACHING MATH TO PEOPLE WITH DOWN SYNDROME AND OTHER HANDS-ON LEARNERS 
Book 1: Basic SURVIVAL SKILLS 
DeAnna Horstmeier, Ph.D. 
$24.95 / Paperback 


MENTAL WELLNESS IN ADULTS WITH DOWN SYNDROME 
A GUIDE TO EMOTIONAL AND BEHAVIORAL STRENGTHS AND CHALLENGES 
Dennis McGuire, Ph.D. & Brian Chicoine, MD 
$24.95 / Paperback 


Wuar Dip You Say? DVD 
A GUIDE TO SPEECH INTELLIGIBILITY IN PEOPLE WITH DOWN SYNDROME 
Written & Produced by Libby Kumin, Ph.D., CCC-SLP 
Directed & Edited by Will Schermerhorn, Blueberry Shoes Productions 
$29.95 / DVD / 59 minutes 


For a free catalog featuring these and all of our titles, 
contact us by mail, phone, fax, or email. 
WOODBINE HOUSE 
6510 BELLS MILL RD. 
BETHESDA, MD 20817 
800-843-7323 (toll-free) / 301-897-5838 (fax) / info@woodbinehouse.com 
www.woodbinehouse.com 


Teaching Math to People with Down Syndrome 
and Other Hands-On Learners 


Book 2: Advanced Survival Skills 


his is the much-anticipated sequel to DeAnna Horstmeier’s popular first book on teaching essential 

math used in daily living. TEACHING MATH TO PEOPLE WITH DOWN SYNDROME Амр ОТНЕК HANDS-ON 
LEARNERS, Book 2: ADVANCED SURVIVAL SKILLS continues with the author's proven, practical method of using hands- 
on activities—with the help of games, manipulatives, props, and worksheets—to make learning concrete and 
fun for visual learners, including those with Down syndrome, autism, or other cognitive disabilities. 

Book 2 moves on to more challenging skills that are usually taught in upper elementary, middle school, 
and beyond, such as: Multiplcation & Division (using a calculator and manipulatives); Fractions through Cook- 
ing; Money and Banking Basics; Decimals and Percentages; Modes of Measurement (for weather, food, units 
of capacity, etc.). Activities focus on survival math—computations and concepts that relate to everyday life 
and encourage independence. Corresponding visual supports and worksheets, which help make Horstmeier's 
teaching technique so effective, are included. Or purchase the Твасније МАТН Activities AND GAMES CD-ROM, and 
get the worksheets from both Воок 1 and Book 2. A companion Hanps-On Marz Kir, including the manipulatives 
and teaching aids used in both books, is also available. (See the inside back cover for details.) 
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“This guide makes math literacy a possibility. Through practical, enjoyable activities, young adults with Down 
syndrome can master the essential skills needed for greater independence and higher achievement. Horstmeier 
makes acquiring math skills both useful and accessible. No longer do we need to simply say, ‘They don’t do math.’ 


Through problem solving in real life situations, individuals with Down syndrome can take a giant step forward.” 
—Richard J. Robison, parent of two young adults with Down syndrome 
Executive Director, Federation for Children with Special Needs, Boston 
President, National Down Syndrome Congress (NDSC) 


“Dr. Horstmeier combines over 30 years of research, teaching, and parenting a child with delays into a rich curric- 
ulum of practical activities for professionals and parents. Her creativity amazes me. The activities make learning 
fun and offer a real life approach to learning and using math. It will be valuable for children with typical develop- 


ment, as well as ones with developmental delays. It is flexible and can be tailored to any child’s life.” 
—Dr. James D. MacDonald, Ohio State University, Professor Emeritus, 
Author of COMMUNICATING PARTNERS AND PLAY TO TALK 


aan das ono “Т have been anxiously awaiting the publication of DeAnna Horstmeier's second 
ISBN-10: 1-890627-66-6 book. She offers down-to-earth, practical applications for a wide range of math 
ARAM O By following her program, my student with Down syndrome has learned 
functional skills that will serve her well in the future as she continues to be 
challenged to develop to her potential. Thank you, DeAnna." 
—Kathy Zimmermann, Tutor for Special Education, St. Catharine School, Columbus, OH 
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